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GEOGRAPHY  AND  THE  CIVIL  SERVICES.* 

B7  the  Rt.  Hon.  Sir  GEORGE  TAUBMAN  GOLDIE,  E.C.M.G.,  F.R.S., 

D.C.L.,  LL.D.,  Frealdent  R.G.S. 

I  SHALL  not  follow  to-day  the  frequent  practice  at  these  annual  meetings 
of  snmmarizing  the  geographical  history  of  the  preceding  twelve  months, 
as  I  desire  to  concentrate  your  attention  on  one  question  of  unusual 
importance,  which  has  suddenly  come  into  prominent  notice  since  our 
last  meeting.  For  the  same  reason,  I  shall  be  as  brief  as  is  consistent 
with  an  intelligible  exposition  of  the  case ;  for  the  urgency  of  a 
satisfactory  solution  of  the  question  with  which  I  propose  to  deal  calls 
for  public  attention,  and  this  would  be  distracted  rather  than  aroused 
by  burying  the  matter  under  a  cloud  of  words  or  by  allowing  it  to 
overflow  into  side  issues. 

The  question  is  whether  Geography  shall  be  accorded  a  place  along- 
side of  other  sciences  amongst  the  subjects  eligible  by  candidates  for  the 
examinations  which  admit  to  the  Civil  Services  of  this  country  and  its 
dependencies.  As  some  of  you  may  not  have  noticed,  or  may  have 
forgotten,  how  this  question  first  came  to  the  front,  I  will  briefly  re- 
capitulate the  main  facts.  For  a  good  many  years,  the  Foreign  Office 
has  stood  in  an  exceptional  position  amongst  the  Civil  Services  of  the 
Crown  by  including  Geography  amongst  the  subjects  for  the  entrance 
examinations  of  candidates.  The  Foreign  Office,  indeed,  went  further 
by  making  a  pass  in  this  subject  compulsory.  I  may  say,  in  passing, 
that  it  is  reasonable  to  attribute  partly  to  this  attitude  of  the  Foreign 
Office  the  noticeable  fact  that,  of  late  years,  so  many  valuable  additions 
to   our  geographical  knowledge  have  been   due   to  members  of  the 
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diplomatic  and  (especially)  the  consalar  services ;  for  Geography,  with 
its  utkoeasing  contact  with  an  immense  range  of  allied  sciences,  has  an 
evi^-j^wing  attraction  for  those  who  have  once  ventured  to  penetrate 
into  its  sphere.  It  was  a  reasonable  matter  of  hope  that,  with  the  ad- 
"vance  of  education  and  the  widening  of  public  opinion,  the  enlightened 
.*••, example  of  the  Foreign  Office  would  be  gradually  followed  by  some  of 
\\  our  other  public  departments.  The  most  important  of  these  is  the 
Colonial  Office,  which  administers  or  controls  vast  regions  contiguous 
to  the  possessions  of  foreign  powers,  which  has  to  initiate  or  supervise 
frequent  treaties  with  these  powers  of  immense  future  importance,  and 
which  habitually  supports  or  rejects  proposals  by  its  local  administrators 
for  the  development  of  their  colonies  or  dependencies,  without  necessarily 
possessing  any  knowledge  whatever  of  the  economic  conditions  of  the 
regions  with  which  it  is  dealing.  In  the  Indian  Civil  Service,  the 
Board  of  Trade,  and  the  Post  Office,  some  elementary  knowledge  of 
geography  amongst  even  their  subordinate  members  would  surely  be  of 
value.  I  am  inclined  to  add  to  this  list  our  Education  Department 
itself,  from  which — ^not  so  very  long  ago — was  despatched  that  often- 
quof ed  letter  addressed  to  *'  Ottawa,  Ontario,  United  States  of  America." 
It  may  safely  be  asserted  that  in  no  country  but  our  own  would  the 
policy  have  been  followed  of  securing  uniformity  in  the  system  of  ex- 
aminations for  all  £he  Public  Services,  not  by  levelling  up  to  the  standard 
of  the  Foreign  Office,  but  by  the  opposite  process  of  levelling  down. 
That,  however,  has  been  our  characteristically  British  method.  After 
next  month.  Geography  will  cease  to  be  a  subject  which  candidates 
for  the  Foreign  Office  may  even  voluntarily  select.  It  was  inevitable 
that  this  remarkable  decibion  should  arouse  a  great  deal  of  public  atten- 
tion, mainly,  of  course,  on  the  ground  of  the  maintenance  of  our  national 
and  imperial  interests  which  come  into  touch  with  those  of  foreign 
nations  in  so  many  parts  of  the  world. 

This  is,  no  doubt  a  consideration  worthy  of  much  attention,  but  I 
am  concerned  to  make  it  clear  that  the  question  is  one  of  far  wider 
importance  than  as  merely  affecting  the  efficiency  of  certain  of  our 
public  services.  That  this  fact  has  been  so  little  recognized  is,  I 
think  J  due  to  a  natural  and  even  commendable  repugnance  on  the 
part  of  cultured  minds  to  admit  that  our  educational  systems,  based 
nominally  and  to  a  large  extent  really  on  intrinsically  sound  educational 
principles — such  as  dtveloping  the  thinking  powers  of  the  student, 
strengthening  his  judgment,  quickening  his  perceptive  faculties,  and 
cultivating  his  memory — have  also  necessarily  rested  largely  on  what, 
for  want  of  a  better  phrase,  I  must  describe  as  financial  considerations. 
Theee  fall  into  two  divisions.  The  first  of  them  affects  directly  only 
the  universities,  but  it  affects  indirectly  the  educational  systems  of  all 
the  non-State-aided  schools  in  this  country,  as  these  for  various  reasons 
ba^e  their  systems  entirely  on  those  adopted  by  the  universities.     It  is 
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a  serious  mibforttine  that  but  few  of  the  latter  have  been  in  a  position  to 
set  apart  sufficient  funds  for  the  endowment  of  a  Chair  in  Oeography  or 
a  Sohool  of  Oeography.  Yet  I  do  not  know  a  single  instance  of  a 
nniversity  in  the  United  Kingdom  which  is  indifferent  on  this  question 
of  geographical  education.  So  far  as  I  can  gather—and  I  have  taken 
considerable  trouble  to  ascertain  the  general  trend  of  feeling — nothing 
but  the  want  of  money  prevents  any  of  the  universities  from  following 
the  examples  of  Oxford,  Cambridge  aud  London.  But  in  most  cases  the 
too  scanty  funds  are  already  appropriated  to  older  established  branches 
of  study  which  no  thinking  man  would  wish  to  see  starved.  Unfortu- 
nately, the  Boyal  Geographical  Society  has  no  extensive  resources  of  its 
own  with  which  to  come  to  the  assistance  in  this  matter  of  the 
universities  generally.  It  has  for  years  shared  in  the  maintenance 
of  the  Sohopls  of  Oeography  of  Oxford  and  Cambridge ;  but  it  would  not 
be  justified  in  advancing  much  further  in  this  direction,  in  view  of  the 
heavy  and  urgent  calls  made  upon  its  resources  in  entirely  different 
directions.  If,  however,  amongst  its  Fellows,  or  its  sympathizers,  there 
are  any  who  are  able  and  disposed  to  aid  the  advance  of  human  knowledge 
by  endowment,  I  do  not  think  that  they  could  better  serve  their  purpose 
than  by  contributing  to  the  founding  of  a  Chair  of  Oeography  at  any 
one  of  the  universities  as  yet  unprovided  with  a  Oeography  School. 

The  other  division  of  financial  considerations  to  which  I  alluded 
just  now  is  of  a  less  simple  nature,  but  it  is  not  less  effective  in  block- 
ing the  progress  of  geographical  education  and  the  introduction  of  this 
subject  into  the  list  of  those  eligible  by  candidates  for  the  public 
services.  To  avoid  misapprehension  on  this  point,  let  me  premise  that  I 
am  not  dealing  at  present  with  the  educational  systems  of  our  State-  or 
rate-aided  schools  which  are  not  dependent  on  the  favour  of  parents  nor 
subject  to  competition  with  other  schools.  It  will  suffice  to  confine  our 
attention  for  the  moment  to  private  schools,  public  schools,  and,  to  some 
extent,  universities,  that  is  to  say,  to  institutions  where  the  sons  of  the 
leisured  classes,  or  the  well-to-do  classes,  are  brought  up,  and  from 
which  strata  our  educational  ideas  and  systems  have  invariably  filtered 
down  to  the  less-favoured  classes  which  are  waging  a  daily  struggle  for 
bare  existence.  With  rare  exceptions,  every  educational  institution,  not 
supported  by  public  funds,  has  to  some  degree — though  a  varying 
degree — to  strike  a  tacit  bargain  with  the  parents  of  its  students ;  the 
parents  paying  the  money  K)n  which  the  prosperity  or,  most  frequently, 
the  existence  of  the  institution  depends,  and  requiring  in  return, 
in  the  vast  majority  of  cases,  that  their  boys  shall  receive  such 
instruction  as  shall  best  enable  them  to  compete  on  equal  terms  with 
their  fellow-students.  The  proprietors  of  private  schools,  the  governing 
bodies  of  public  schools,  and  even,  though  to  a  lesser  extent,  the 
universities  themselves,  cannot  therefore  afford  to  give  the  same 
prominence  to  a  subject  which  carries  no  marks  in  the  civil  and  military 
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ezaminations  that  they  give  to  subjects  which  carry  such  marks.  On 
the  other  hand,  the  Civil  Service  Commissioners  naturally  hesitate  to 
demand  proficiency  in  a  subject  which  holds  only  a  secondary  position, 
or  sometimes  no  position  at  all,  in  the  educational  institutions  of  the 
oountry ;  and  the  question  thus  moves  in  a  vicious  circle. 

I  do  not,  of  course,  imagine  that  all  the  sons  of  the  well-to-do  classes 
of  this  country  compete  in  examinations  controlled  by  the  Civil  Service 
Commissioners ;  but  the  proportion  of  them  so  competing  is  sufficiently 
large  to  affect  very  seriously  the  standing  in  the  whole  educational 
sphere  of  any  subject,  according  as  it  is  or  is  not  a  means  of  gaining 
marks  in  the  civil  and  military  examinations ;  and  it  may,  I  think,  be 
confidently  asserted  that  if  geography  received  the  recognition  which 
we  desire,  it  would  very  shortly  take  its  place  in  Great  Britain,  as  it  has 
long  since  done  in  the  United  States,  (Germany,  and  other  countries, 
as  one  of  the  fundamental  and  indispensable  elements  in  the  education 
of  childhood  and  youth.     That  this  has  not  been  the  case  up  to  now 
is  probably  due  to  the  unintelligent  and  unmethodical  manner  in  which 
the  subject  was  taught  until  some  twenty  years  ago,  with  the  result 
that  the  majority  of  those  who  are  to-day  in  a  position  to  speak  with 
authority,  retain  an  entirely  false  impression  of  its  scope  and  objects. 
Certainly,  during  my  own  school  life,  the  hour  in  the  week  devoted  to 
geography  was  universally  anticipated  with  strong  aversion  as  a  dreary 
exercise  of  the  memory  in  acquiring  names  entirely  divorced  from  the 
realities  of  life,  so  that  one  of  the  most  human  and  interesting  of  all 
branches  of  knowledge,  intimately  connected  as  it  is  with  the  history  of 
mankind,  with  our  present  occupations  and  with  our  future  develop- 
ment, was  presented  to  us  as  an  arid  and  flowerless  waste.    The  new 
methods  and  conceptions  of  geography  have  been  so  frequently  and 
fully  placed  before  you  by  the  most  competent  experts  in  our  science 
that  I  must  not  attempt  to  summarize  them  in  this  brief  address.    I 
would  recommend  those  who  are  not  yet  informed  on  this  point  to 
procure  and   study  the  questions  in  the  examination   papers  of  the 
University  of  Oxford.     They  will  gather  from  them  an  idea  of  the  true 
scope  and  value  of  the  science,  and  they  will  probably  find  opening  out 
before  them   new  and  unexpected  lines  of  thought  which  will  add 
materially  to  the  interests  of  their  own  lives.     It  is,  indeed,  to  the 
University  of  Oxford,  supported,  as  I  cannot  doubt   that   it  will  be, 
by  the  Universities  of  Cambridge,  London,  Edinburgh,  and  other  great 
centres  of  education,  that  geographers  must  look  for  a  satisfactory 
solution  of  this  important  question ;  for,  so  far  as  can  be  gathered  from 
correspondence  on  the  subject  which  appeared  in  the  columns  of  the 
Times  some  months  ago,  the  Civil  Service  Commissioners  are  willing  to 
consider  the  admission  of  geography  as  one  of  the  voluntary  subjects 
for  examinations,  provided  the  great  universities  will  give  a  lead.     In 
taking  such  a  step,  both  the  universities  and  the  oommissioners  will 
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liave  behind  them  an  immense  pressure  of  public  opinion,  owing  to  the 
sudden  awakening  both  of  interest  in  the  empire  as  a  whole,  and  of 
recognition  of  our  widespread  ignorance  of  its  geographical  conditions. 
The  mass  of  cheap  and,  on  the  whole,  useful  literature  that  has  recently 
been  published  on  this  subject,  the  new  leagues  that  have  been  formed 
with  the  object  of  disseminating  widely  every  kind  of  infurmation  on 
the  features  and  potentialities  of  the  various  provinces  of  the  empire, 
the  important  public  meetings  that  have  recently  been  held  for  the 
same  purpose,  and  even  such  indications  as  the  issue  and  ready  sale 
of  several  new  atlases  containing  far  more  detailed  ecological  and  other 
information  than  had  previously  been  shown — all  combine  to  support 
the  conviction  that  the  educated  classes  of  this  country  are  awakening 
to  the  necessity  of  more  thorough  acquaintance  with  the  various 
branches  of  our  science.  It  is  not  to  be  denied  that  this  new  public 
feeling  is  to-day  directed  mainly  towards  knowledge  of  the  empire. 
Only  those  who  have  travelled  widely  can  fully  realize  the  disadvantage 
under  which  British  enterprise  of  every  kind  now  lies,  as  compared 
with  German  and  American  enterprise,  in  maintaining  and  increasing 
its  hold  in  foreign  lands ;  but  we  may  rest  assured  that  if  geographical 
interest  and  modes  of  thought  are  developed  and  established  amongst 
us  in  regard  to  our  widely  scattered  empire,  we  shall  not  fail  to  ex- 
tend that  interest  and  these  modes  of  thought  to  the  rest  of  the  globe. 

It  may  be  thought  by  some  of  you  that  I  have  dealt  with  this 
subject  on  a  too  material  or,  at  any  rate,  a  too  narrow  basis;  that  I 
have  dwelt  exclusively  on  the  disadvantages  to  our  country  of  not 
emerging,  as  other  nations  have  done,  from  geographical  twilight  into 
the  brightness  of  knowledge ;  that  I  have  said  nothing  of  the  highest 
of  all  pleasures,  the  love  of  science  for  its  own  sake.  My  justifica- 
tion is  that  the  problem  of  the  moment  is  how  to  diffuse  over  an  entire 
nation  an  interest  in  geography,  no  matter  on  what  grounds  ;  that 
with  every  increase  in  the  number  of  geographical  students  there  will 
be  found  an  increasing  number  of  truly  scientific  geographers.  The 
love  of  one's  country  and  the  desire  for  material  prosperity  are  powerful 
human  motives  that  no  practical  philosopher  can  afford  to  despise; 
while  the  rivalry  between  nations  in  extending  the  bounds  of  knowledge 
deserves  his  warmest  commendation.  Qreat  Britain  has  exceptional 
duties  to  humanity  in  this  direction.  With  her  unrivalled  history  of 
exploration,  with  her  predominance  on  the  ocean,  both  as  regards  her 
navy  and  her  mercantile  marine,  with  her  immense  and  widely  scattered 
colonies  and  dependencies,  with  her  great  wealth  and  free  institutions, 
she  is  the  trustee  of  many  talents,  which  she  must  not  bury  in  the 
ground  ;  and  instead  of  lagging  behind  as  she  has,  for  many  years,  been 
content  to  do,  in  bringing  up  her  children  with  some  knowledge  of  the 
world  they  live  on,  it  is  her  duty,  as  it  will  be  her  interest,  to  take  her 
rightful  place  in  the  van  of  geographical  science. 
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With  the  exception,  perhaps,  of  the  Bubject  of  national  characteristics, 
there  is  probably  no  subject  on  which  it  is  easier  and  more  tempting 
to  generalize  rashly  than  that  of  transport.  And  yet  the  subject  is 
extremely  complex.  A  very  great  variety  of  conditions  have  to  be 
taken  into  account  in  determining  what  is  really  the  most  advantageous 
mode  of  carriage  for  any  class  of  goods.  In  the  present  paper  it  is  my 
duty  to  bring  into  relief  the  considerations  of  a  geographical  character 
that  affect  the  problem.  But  that  does  not  imply  that  other  than 
geographical  considerations  are  to  be  left  out  of  account.  In  no  geo- 
graphical investigation  whatever  is  it  possible  to  proceed  without  any 
regard  to  considerations  which  must  be  deemed  non- geographical.  Even 
in  the  surveying  of  a  country  for  mapping  some  non-geographical  facts 
are  alwa^^s  tacitly,  if  not  expressly,  assumed  as  determining  the  selection 
of  the  superficial  features  that  are  to  be  laid  down.  Non-geographical 
considerations  are  still  more  obvious  in  determining  the  degree  of 
importance  belonging  to  certain  facts  of  local  distribution.  It  is  solely, 
for  example,  on  non-geographical  grounds  that  a  high  degree  of  pro- 
minence must  alwa^'s  be  given  in  geography  to  the  study  of  climate. 
The  nature  of  the  non-geographical  considerations  that  have  to  be  borne 
in  mind  in  special  investigations  varies  with  the  nature  of  the  subject. 
The  subject  of  the  distribution  of  plants  cannot  be  handled  without 
regard  to  facts  which  belong  to  the  sphere  of  the  botanist,  that  of  animal 
distribution  without  the  knowledge  that  belongs  to  the  zoologist. 

In  considering,  therefore,  the  subject  of  this  evening,  even  from  a 
geographical  point  of  view,  it  is  necessary  to  begin  by  pointing  out  the 
more  important  facts  of  a  non-geographical  character  that  have  to  be 
taken  into  account  in  dealing  with  the  geography  of  the  subject,  that 
is  to  say,  in  showing  or  endeavouring  to  show  how  far  the  utility  of 
inland  waterways  is  affected  by  local  conditions  and  place  relations.  It 
is  facts  that  cannot  be  called  geographical  that  must  determine  what 
local  conditions  and  what  place  relations  are  of  most  importance  with 
reference  to  the  question. 

Now,  it  is  fortunate  that  we  are  in  a  position  to  recognize  one 
important  circumstance  that  greatly  simplifies  the  discussion.  In  this 
country,  and  in  all  advanced  commercial  countries,  the  question  is 
always  discussed,  at  least  avowedly,  as  one  of  economy.  It  is  not  so 
everywhere,  nor  has  it  always  been  so  in  our  own  country.  In  the 
part  of  the  Yangtse  river  where  the  rapids  occur,  the  substitution  of 
river-steamers  or  a  railway  for  native  junks  is  resisted  by  many  Chinese 
on  the  ground  that  the  numerous  Chinese  trackers  who  get  a  meagre 
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liviog  by  doing  some  of  the  hardest  work  in  which  human  beings  can 
engage  would  thereby  be  deprived  of  that  living.  I  think  I  remember 
to  have  read  that  a  similar  objection  to  new  means  of  transport  caused 
the  boatmen  of  Loch  Lomond  to  break  up  the  first  steamboat  that  was 
launched  on  that  lake.  But  we  have  now  got  beyond  that  stage.  Such 
considerations  are  no  longer  taken  into  account  in  the  discussion  of  rival 
modes  of  carriage.     The  question  is  one  of  economy  and  economy  only. 

Bnt  great  difficulties  remain.  Economy  in  transport  is  not  deter- 
mined by  the  mere  difference  in  the  money  cost  of  conveying  goods,  say, 
from  one  town  to  another.  The  economy  to  be  considered  with  reference 
to  transport  is  that  of  carrying  goods  from  the  place  of  origin  to  the 
place  of  consumption — the  carriage  of  coal,  for  instance,  from  the  mines 
to  our  hearths,  or  of  wheat  from  the  wheat-fields  to  our  tables  in  the  form 
of  loaves,  for  the  place  where  the  loaf  is  to  be  eaten  has  an  important 
influence  in  determining  where  the  wheat  is  to  be  ground  into  flour. 

Those  who  think  only  of  carriage  from  one  point  to  another  are 
much  impressed  with  such  figures  as  these.  On  an  ordinary  good 
waggon-road  a  single  horse-power  will  draw  about  3000  lbs.  at  the  rate 
of  2  miles  an  hour,  on  a  railway  about  30,000  lbs.  at  the  same  rate, 
on  water  as  much  as  200,000  lbs.  When  it  is  considered,  moreover,  that 
the  ratio  of  the  paying  load  to  the  dead  weight  is  higher  in  shij  s  and 
boats  than  in  road  and  railway  waggons,  the  advantage  in  favour  of 
waterways  seems  overwhelming.  Yet  these  figures  are  far  from  settling 
the  question.  First,  there  is  the  consideration  of  time.  In  most  cases 
a  speed  of  2  miles  an  hour  is  not  to  be  thought  of.  Quickness  of  trans- 
port is  becoming  every  day  more  important.  It  is  obvious  that  with 
rapid  means  of  transport  a  given  amount  of  capital  is  more  frequently 
turned  over  in  any  business,  and  manifestly,  too,  tliis  must  bo  a  more 
important  consideration  the  greater  the  value  that  is  locked  up  in  the 
goods  carried.  Now,  by  water  transport,  even  under  the  most  favour- 
able conditions,  it  is  nowadays  more  costly  to  develop  a  high  speed  than 
it  is  by  land,  and  there  are  very  few  inland  waterways  that  offer  those 
favourable  conditions.  Still,  speed  is  not  equally  important  in  all  cases. 
The  greater  the  bulk  of  the  goods  in  proportion  to  their  value,  the 
heavier  will  be  as  a  rule  the  relative  cost  of  carriage,  the  more  im- 
portant, therefore,  a  money  saving  in  transport  charges,  and  the  less 
urgency  to  that  extent  for  economizing  merely  in  time. 

But,  further,  even  in  considering  different  methods  of  transport 
between  two  points  on  which  a  waterway  is  available,  it  must  be  borne 
in  mind  that  great  economies  in  transport  are  secured  by  carrying  goods 
in  great  quantities.  It  is  for  this  reason  that  British  shippers  keep 
building  larger  and  larger  numbers  of  large  ships  and  incieasing  the 
size  of  thoi^e  ships,  and  Americans  keep  building  more  and  more  powerful 
locomotives  for  the  hauling  of  long  trains  composed  of  huge  steel 
waggons  built  as  light  as  possible  in  proportion  to  the  load  they  carry. 
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On  this  ground  the  utility  of  a  waterway  must  depend  very  greatly  on 
its  capacity. 

Again,  only  a  comparative!}'  small  quantity  of  goods  can  be  conveyed 
direct  by  one  means  of  transport  from  the  point  of  origin  to  the  place 
of  consumption  or  utilization.  Tbey  have  mostly  to  be  transferred  from 
one  vehicle  to  another.  This  necessarily  involves  cost.  The  cost  varies 
greatly  with  the  nature  of  the  commodities  handled,  but  in  all  cases 
it  makes  it  important  to  avoid  this  handling  as  much  as  possible.  In 
a  report  advocating  a  great  scheme,  which  I  shall  have  occasion  to  refer 
to  again  in  this  paper,  it  is  stated  that  '*  a  ton  of  coal  is  carried  the 
thousand  miles  from  Buffalo  to  Duluth  for  about  the  cost  of  shovelliug 
it  from  the  side  walk  into  the  cellar ; "  *  and  though  I  would  not  be 
understood  to  hint  that  when  coal  is  handled  on  a  large  scale,  the  cost 
of  handling  approaches  the  cost  of  finally  putting  it  in  the  cellar,  still 
this  statement  is  a  significant  reminder  of  the  importance  of  this  element 
in  the  cost  of  carriage.  The  advantage  to  Germany  of  being  able  to 
communicate  by  rail  without  break  of  bulk  with  all  surrounding 
countries  except  Russia  (where  there  is  a  different  railway  gauge) 
can  be  abundantly  illustrated  from  the  commercial  statistics  of  that 
country.  It  was  to  secure  this  advantage  that  great  railways  were 
built  across  and  partly  through  the  Alps,  and  the  numerous  trains  to  be 
Been  even  in  central  Italy  (how  far  south  I  cannot  say  from  my  own 
observation)  containing  waggons  that  have  come,  if  we  may  judge  from 
the  inscriptions  on  them,  both  from  Austria  across  the  Brenner  and 
from  the  Ehine  valley  through  the  St.  Qothard,  are  a  speaking  illus- 
tration of  the  same  thing.  The  St.  Gothard  tunnel  had  a  very  speedy 
effect  in  developing  a  trade,  even  in  heavy  iron  goods,  between  Germany 
aud  Italy,  and  German  coal  has  been  carried  into  Italy  as  far  as  Milan, 
though  whether  that  trade  is  still  carried  on,  I  am  unable  to  say. 
Through  the  courtesy  of  the  Intercontinental  Railway  Company  and 
of  Mr.  Ernest  de  Rodakowski,  author  of  '  The  Channel  Ferry,'  an 
extremely  interesting  and  instructive  work  written  to  advocate  carrying 
on  trade  without  break  of  bulk  between  this  country  and  the  continent 
by  a  method  not  open  to  the  objections  urged  against  the  proposed 
Channel  tunnel,  I  am  able  to  illustrate  this  important  point  by  some 
lantern  slides  which,  I  think,  will  speak  largely  for  themselves. 

The  first  shows  how  the  trade  in  imported  meat  is  carried  on  be- 
tween Southampton  and  London.  The  meat,  on  being  taken  out  of  the 
importing  ship,  is  transferred,  not  to  railway  trucks,  but  to  lorries  or 
road-waggons  mounted  on  the  trucks.  Each  truck  is  capable  of  carrying 
10  tons,  but  as  the  pair  of  lorries  has  a  weight  of  between  3  and  4 
tons,  it  is  clear  that  there  must  thus  be  a  considerable  addition  to  the 
dead  weight  hauled,  even  though  the  trucks  are  reduced  to  a  simple 

•  This  is  no  exaggeratioD.     The  avemge  freight  for  hard  coal  from  Buffalo  to 
Duluth  in  1904  was  about  U.  Gd.  per  long  ton ;  in  1905,  about  U,lOd. 
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platform  mounted  on  wheels,  and  on  the  return  journey  to  Southampton 
the  whole  train  is  dead  weight,  as  no  suitable  freight  for  the  carts  can  be 
found.  Yet  the  mere  saving  in  handling  has  caused  this  mode  of  trans- 
port to  be  carried  on  with  satisfactory  results  to  the  company  for  about 
seventeen  years. 

My  second  illustration  is  one  of  a  channel  ferry-boat,  such  as  was 
familiar  to  me  in  my  boyhood  in  the  earty  sixties  as  plying  between 
Granton  and  Burntisland  under  the  name  of  **  leviathans."  The  width 
of  the  crossing  effected  by  those  boats  was  only  5  miles,  but  since  then 
the  same  method  of  transport  has  been  adopted  for  crossings  up  to 
96  miles  (the  widest  being  from  Ludington  to  Milwaukee,  on  Lake 
Michigan).  The  present  view  shows  the  Solano  on  the  passage  from 
Oakland  to  San  Francisco,  a  boat  which  carries  on  its  four  rail-tracks 
twenty-seven  passenger  cars  or  forty- two  goods  waggoos  of  the  ordinary 
large  American  type. 

The  third  illustration  shows  the  method  by  which  the  trucks  are 

landed    on    the    Wamemiinde-Gjedser    route    between    Germany   and 

Denmark,  opened  on  October  1,  1903,  with  reference   to  which  I   am 

able   to  give  some    particulars  of   direct  significance  regarding  the 

subject  now  in  hand.     In  the  first  place,  I  am  informed  that  the  waggon 

marked   **  Breslan "   actually  came  from   Breslau,  a  distance   of  some 

350  miles  from  Wainemundo,  375  miles  from   Gjedser,  and  480  miles 

from  CfOpenhagen,  for  which  it  was  not  improbably  destined.    Now,  if 

it  was  for  Copenhagen,  that  was  a  journey  on  which  an  all- water  route 

^was  available,  first  by  means  of  a  river  accommodatiDg  boats  of  400  tons 

burden  to  Stettin  (305  miles),  and  then  by  sea-going  vessels.     Yet  the 

i^il  route  was  preferred.     On  one  occasion  on  which  Mr.  E.  de  Eoda- 

kowski  accompanied  the  train,  only  six  minutes  elapsed   between  the 

cirrival  at  Wamemiinde  and  the  departure  of  the  steamer.     The  goods 

carried  on  that  occasion  were  chiefly  angle-iron,  and  I  am  informed  by 

the  London  agent  of  the  Intercontinental  Railway  Company  that  in  the 

first  nine  months  after  the  opening  of  this  route   14,000  trucks  and 

60,000  passengers  were  conveyed  by  it ;  and  since  train-feriies  were  first 

opened  for  traffic  in  Denmark,  many  new  industries  have  been  developed 

"to  a  considerable  extent,  and  heavy  machinery,  glassware,  etc.,  which 

in  former  years  were  imported   into  Norway,  Sweden,  and   Denmark 

from  England,  are  now  being  sent  from  Germany  on  the  ferry-steamers. 

It  is  the  balance  of  advantage  determined  by  the  two  considerations 

mentioned,  the  economy  of  carriage  on  a  large  scale  and  that  arising 

from  the  conveyance  of  goods  as  directly  as  possible  from  the  place  of 

origin  to  their  destination,  that  determines  in  many  cases  the  mode  of 

transport.     It  is  the  advantage  of  transport  on  a  large  scale  that  causes 

from  40  to  70  per  cent,  of  the  pepper,  50  to  60  per  cent,  of  the  rubber, 

and  large  proportions  of  a  great  many  other  articles  imported  into  this 

country   to    be  re-exported  as  they  arrive,   that  causes   raw   cotton 
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(Egyptian)  to  be  always  one  of  the  leading  exports  from  this  country  to 
the  United  States,  and  causes  Belfast  to  export  directly  to  foreign 
countries  (or  rather  to  one  foreign  country)  a  greater  value  of  raw 
cotton  than  all  British  and  Irish  goods  (including  ships)  put  together. 
On  the  other  hand,  to  illustrate  the  advantage  of  carrying  goods  as 
directly  as  possible  from  the  place  of  origin  to  their  destination,  I  may 
mention  as  a  typical  case  that  of  a  paper-mill  which  I  remember  to 
have  existed  near  an  east  coast  fishing-station,  not  important  enough  to 
be  entered  in  the  tables  of  British  poi*ts,  which  got  all  its  supplies  of 
China  clay  and  esparto  in  small  schooners  entering  the  fishing-harbour 
after  voyages  lasting  for  weeks  from  Cornwall  and  Algeria  respectively. 
The  goods  were  thus  brought  within  carting  distance  of  a  mill  which 
could  use  the  entire  cargo.  To  take  a  case  more  immediately  cognate  to 
the  subject  under  consideration,  the  same  reason  explains  why  so  much 
English  coal  for  domestic  use  is  carried  long  distances  by  rail  in  com- 
paratively small  waggons.  It  is  in  that  way,  and  probably  in  that  waj 
only,  that  convenient  lots  of  the  different  qualities  of  coal  required  can 
be  brought  direct  from  the  mines  within  easy  carting  distance  of  every- 
body's coal-cellar. 

Now  let  us  apply  these  general  considerations  on  the  subject  of 
transport  to  inland  waterways  and  the  geographical  conditions  affecting 
their  utility. 

It  will  now  be  manifest  that  inland  waterways  are  likely  to  be  most 
effective  in  securing  traffic — 

1.  The  greater  their  capacity. 

2.  The  greater  the  distance  for  which  they  permit  of  that  economy 
in  transport  which  is  due  to  easier  haulage  or  propulsion. 

3.  The  more  direct  they  are  between  any  two  points  between  which 
there  is  a  competing  means  of  transport. 

4.  The  more  favourable  they  are  to  rapid  haulage  or  propulsion,  a 
condition  which,  for  the  sake  of  clearness,  it  is  well  to  discriminate, 
even  though  the  advantage  under  this  head  is  almost  inevitably  asso- 
ciated with  high  capacity. 

5.  The  freer  they  are  from  such  differences  in  level  as  necessitate  the 
use  of  locks  or  other  lifting  and  lowering  contrivances,  this  being 
important,  not  merely  in  consequence  of  the  loss  of  time  in  locking  or 
otherwise  changing  the  level,  but  in  consequence  of  the  additional 
expense,  which  varies  with  circumstances,  being  in  many  cases  enhanced 
by  the  necessity  of  supplying  locking  water  artificially,  or  by  the 
impracticability  of  making  locks  of  large  capacity. 

6.  The  smaller  the  impediments  to  navigation  due  to  rapidity  of 
current,  or  the  occurrence  of  low  or  excessively  high  water,  or  ice. 

7.  The  greater  the  amount  of  commodities,  at  once  heavy  and  bulky 
in  proportion  to  their  value,  procurable  at  some  point  or  points  on  or 
near  the  waterway  and  consumed  at  other  points  similarly  situated. 
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8.  The  less  the  expense  involved  in  the  handling  of  oommodities, 
including  any  expenses  arising  from  damage  or  the  risk  of  damage  to 
the  commodities.  All  kinds  of  coal  suffer  more  or  less  in  the  severe 
handling  involved  in  the  use  of  waterways,  but  the  softer  kinds  of  course 
suffer  most.  While  there  is  an  enormous  trade  in  coal  on  the  groat 
lakes  of  North  America,  coke,  it  is  said,  will  not  bear  this  mode  of  trans- 
port at  all  on  account  of  the  damage  involved.  Earthenware  and  glass 
may  be  conveyed  undamaged  in  spite  of  the  rough  handlings  to  which 
they  are  exposed  in  water-transport,  but  the  extra  care  required  in  pack- 
ing adds  to  the  expense,  and  even  then  the  risk  adds  to  the  insurance. 

9.  The  smaller  the  opportunity  there  is  for  railway  or  other 
competition.  Eailway  competition  is  particularly  formidable,  not  only 
because  **  the  hard  smooth  road  "  (to  adopt  the  description  which  Prof. 
Jevons  applied  to  a  railway)  allows  of  far  quicker  transport  than  can  be 
effected  by  any  other  means,  but  also  because  railways  with  their 
numerous  interramifi  cat  ions  offer  the  possibility  of  transport  without 
break  of  bulk  to  a  much  greater  extent  than  any  system  of  inland 
"Waterways  can  approach. 

If  time  permitted,  illustrations  might  be  given  of  the  special  im- 
portance of  several  of  these  factors  in  promoting  the  use  of  inland 
waterways ;  but  time  does  not  permit,  and  I  will  only  say  that  it  seems 
to  me,  from  the  examination  I  have  given  to  the  subject,  that  if  any 
one  of  the  nine  can  be*  singled  out  as  the  most  decisive  in  furthering 
inland  water  traffic,  it  is  the  seventh— the  existence  of  great  quantities 
of  bulky  produce  to  be  taken  up  and  delivered  at  individual  points  on 
the  same  or  a  connected  waterway.  And  yet,  singularly  enough,  by  far 
the  most  important  article  of  commerce  on  the  most  magnificent  system 
of  inland  waterways  in  the  world  is  one  of  great  value  and  small  bulk ; 
I  refer  to  the  rubber  trade  of  the  Amazon,  which,  it  may  be  remarked, 
is  a  water  trade  solely  because  there  is  too  little  opportunity  in  that 
region  for  trade  in  bulkier  commodities  to  justify  the  introduction  of 
railway  competition. 

In  order  to  realize  the  possibilities  of  inland  water-traffic  it  will  be 
well  to  examine  in  the  light  of  the  foregoing  considerations  what  has 
actually  been  done  under  some  specially  favourable  conditions.  For 
this  purpose  I  am  able,  through  the  coiirtesy  of  Messrs.  Longmans, 
Green  &  Co.,  to  show  a  map  of  the  German  waterways,*  which  to  a  large 
extent  speaks  for  itself.  It  may  be  added  that  the  improvements 
sanctioned  by  the  Act  of  April  1,  1905,  are  intended  to  provide  water- 
ways on  all  the  sections  indicated  west  of  the  Oder  for  barges  of  600  tons, 
on  those  east  of  the  Oder  for  barges  of  400  tons. 

Of  all  the  waterways  shown  on  this  map  there  is  probably  none 

*  With  regard  to  the  French  and  Belgian  waterways  shown  in  this  map,  it  should 
be  stated  that  those  drawn  in  thick  lines  are  those  with  a  minimum  depth  of  2  metres, 
and  that  not  all  of  these  are  navigated  by  barges  of  as  much  as  400  tons. 
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more  worthy  of  study  than  the  Rhine.  It  has  peculiar  advantages 
under  all  the  heads  mentioned  exoept  the  last,  and  there  is  something 
to  be  said  on  the  last  head  also,  that  is,  with  regard  to  the  nature  of  the 
competition  it  enoounterf<.  It  is  (1)  capacious  enough  to  be  regularly 
ascended  by  fairly  large  s6a-going  steamers  as  high  as  Cologne,  by 
smaller  sea-going  vessels  as  high  as  Remagen,  about  midway  between 
Cologne  and  Coblenz,  and  occasionally  as  high  as  Oberlahnstein,  on  the 
left  bank  of  the  Lahn  above  Coblenz,  where  they  go  to  load  with  mineral 
water.  Since  the  improvements  in  the  gorge  at  Bingen  were  completed 
in  1899,  barges  of  more  than  2000  tons  have  been  known  to  reach  Mann- 
heim, and  those  of  800  tons  can  reach  Strassburg.  (2)  The  distance 
of  Mannheim  from  Rotterdam  by  water  is  351  miles.  The  river  in  a 
large  part  of  this  stretch  is  (3)  remarkably  free  from  windings.  The 
river  distance  is  only  41  miles,  about  13  per  cent.,  greater  than  that  by 
rail.  (4)  Powerful  steamers  can  be  used  for  carriage  or  haulage. 
(5)  There  are  no  locks  as  high  as  Strassburg,  the  present  limit  of  Rhine 
navigation.  There  is  only  one  to  Frank furt-on-the- Main.  (6)  Below 
Strassburg  the  i*apidity  of  the  current  of  the  Rhine  offers  no  serious 
hindrance  to  navigation,  except  perhaps  in  the  narrowest  part  of  the 
channel  at  the  gorge  of  Bingen,  though  it  is  everywhere  sufficient  to 
make  a  marked  difference  between  the  rate  of  up-stream  and  down 
stream  navigation.*  The  geographical  conditions  also  tend  to  reduce  the 
interruptions  to  navigation,  from  irregularity  of  flow  and  from  ice.  The 
fact  that  the  upper  Rhine  is  partly  glacier- fed  and  lake-regulated  tends 
to  limit  the  variations  of  high  and  low  water,  and  the  westerly  situation 
of  the  river  is  against  its  freezing.  According  to  an  official  publication, 
the  navigation  of  this  river  "  is,  pn  the  average,  annually  interrupted 
by  high  water  for  8  days,  by  ice  17  days,  by  low  water  17  dajs;  in 
all,  accordingly,  42  days."  f  (7)  At  the  mouth  of  the  Rhine  is  Rotter- 
dam, a  world-port,  and  accordingly  a  great  collecting  point  for  all 
kinds  of  commodities,  bulky  and  other.  On  the  banks  of  the  river 
within  Germany,  up  to  and  including  Strassburg,  there  are  ten 
communes   with   a  population    exoeediDg  50,000,    five   of  these  with 


*  Some  details  may  be  of  interest.  The  average  t>peed  of  a  train  of  four  barges, 
carrjing  in  all  about  4000  tons,  is  given  at  3  to  Sf  miles  up-stream  and  9  to  11  miles 
down.  When  the  necessary  night-rests  are  allowed  for,  the  voyage  from  Rotterdam  to 
Mannheim  is  made  in  summer  in  from  8  to  9  days,  in  winter  in  from  10  to  11  days ;  that 
fh>m  Ifannheim  to  Rotterdam,  in  either  case,  in  about  5  dayp.  Express  goods  steamers, 
Btopping  at  intermediate  stations,  ascend  from  Rotterdam  to  Cologne  (190  miles)  in  about 
36  hoars  =  5*6  miles  an  hour,  descend  on  the  return  voyage  iu  about  19  hours  =  9*8 
miles  an  hour.  On  the  rare  occasions  on  which  a  long  voyage  is  made  without  stop- 
pages, a  speed  of  5*3  miles  an  hour  may  be  attained  between  Cologne  and  Mannheim 
(161  miles),  one  of  13*7  miles  an  hour  between  Mannheim  and  Cologne.  Nasse,  in 
'Die  Bchiffidirt  der  deutschen  Strome,'  horausgcgeben  vom  Vorcin  fiir  Socialpolitik 
(Leipzig,  1903),  vol.  8,  pp.  142-3. 

t  Jasmund, '  Die  Arboiten  der  Rheinstrom-Bauvcrwaltung  von  1851  bis  1900/  p.  54 ; 
qooted  by  Nasse  in  the  work  just  cited,  vol.  8,  p.  138. 
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one  above  100,000,  and  to  these  may  be  added  Frankfart,  all  great 
consuming  centres  for  imported  grain  at  least.  Farther,  the  river 
actaallj  divides,  below  the  point  to  which  sea-going  steamers  regularly 
ascend,  the  most  productive  coalfield  on  the  mainland  of  Europe,  and 
this  fact  creates  a  demand  for  enormous  quantities  of  imported  ores. 
(8)  Among  the  commodities  grain  is  one  that  notoriously  can  be  handled 
with  peculiar  facility,  and  ores,  too,  are  comparatively  inexpensive 
to  handle.  The  German  coal  is,  indeed,  more,  liable  to  be  damaged 
by  handling  than  the  harder  English  coal,  but  this  is  not  enough  to 
invalidate  the  overwhelming  advantages  of  the  Rhine  for  a  trade  in  coal 
of  local  origin. 

These  considerations  may  serve  to  prepare  one  for  the  figures  given 
below,  stating  in  thousands  of  metric  tons  (each  2205  lbs.)  the  total 
traffic  on  the  Rhine  at  Emmerich,  close  to  the  Dutch  frontier,  at  the 
adjacent  harbours  which  serve- as  the  outlets  of  the  Ruhr  coalfield,  and 
at  Mannheim,  the  terminal  point  of  navigation  for  the  larger  crafL 


Years. 


Emmerich. 
Passed. 


1895 
1900 
1903 
1905 


Up. 

4,880 

9,036 

10,028 

12,533 


Down. 

3048 
4130 
7211 
8119 


Rubrort,  Duisbnrg,  and 

Hochfeld. 

Despatched. 


Up. 

3446 
6225 
7154 
6172 


Down. 

2005 
2370 
4615 
4125 


Mannheim. 

Arrired 

up. 


24S6 
3917 
4251 
3942 


For  the  sake  of  comparison,  it  may  be  mentioned  that  the  total 
quantity  carried  by  the  Manchester  Ship  Caijal  in  1905  was  4,250,000 
tons. 

And  now  let  us  see  how  those  totals  were  made  up.  In  1905  the 
quantity  of  iron  and  other  ores  that  passed  up-stream  at  Emmerich  was 
5,352,000  tons ;  that  of  wheat  and  other  grains  of  the  temperate  zone, 
3,250,000  tons— in  all  8,602,000  tons,  leaving  only  3,930,000  for  all  other 
commodities.  Coal  made  up  more  than  half  the  quantity  that  passed 
down.  At  Ruhrort,  etc.,  coal  made  up  5,940,000  tons  of  the  6,172,000 
tons  sent  up,  and  3,492,000  out  of  the  4,125,000  tons  sent  down-stream. 
At  Mannheim  coal  and  grain  together  constituted  nearly  two-thirds 
of  the  total  quantity  received.  The  quantity  of  goods  sent  down-stream 
was  comparatively  small — 660,000  tons,  of  which  sajt  formed  the  most 
important  item. 

It  is  instinctive,  also,  to  note  some  of  the  commodities  carried  by 
water  in  smaller  amount,  and  for  that  purpose  I  have  selected  four  of  the 
raw  materials  according  to  the  classification  of  the  official  report  on  the 
inland  waterways  of  Germany.  In  this  case  I  have  taken  the  Rhine 
and  the  Elbe  together  as  the  water-avenues  to  the  chief  manufacturing 
district*  of  the  empire. 
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Imports  in  1905  in  Thousands  of  Mbtrto  Tons  and  One  Decimal  of  a  Ton, 

WITH  THE  PeBOBNTAGE  IMPORTED  BT  W.<T£R  OF  THE  TOTAL  IMPORT. 


Rftw  cotton       ...        ...        ... 

•«      wool  •••  •••  •.. 

Flax,  hemp,  and  tow 

HidM,  skins,  peltries,  and  leather 


Total. 


402-9 
1651 
140-6 
170-3 


Percentage  by 
water. 


18 
24 
50 
16 


The  only  one  of  the  four  of  which  a  large  proportion  is  carried 
up  by  water  is  flax  and  hemp,  and  this  may  be  accounted  for  in  two 
ways — first,  by  the  fact  that  this  is  much  the  least  valuable  of  the  four 
in  proportion  to  its  bulk ;  and,  second,  that  the  Elbe,  by  which  the  bulk 
of  the  import  takes  place,  caiTies  this  commodity  such  a  long  distance  on 
the  way  to  the  chief  seats  of  manufacture  in  the  eastern  part  of  the 
kingdom  of  Saxony,  the  adjoining  districts  of  Silesia,  and  the  'Austrian 
province  of  Bohemia. 

The  water-trafSc  of  Berlin  is  also  instructive.  At  last  census  the 
population  of  Berlin  was  upwards  of  two  millions.  The  city  is  connected 
by  waterways  with  the  ports  of  Hamburg  and  Stettin,  and  up-stream 
with  the  river-port  of  Kosel,  in  the  viciuity  of  the  Prussian  coalfield 
which  ranks  next  in  importance  to  that  of  the  Ruhr  basin.  The  Ham- 
burg route  has  been  navigable  since  1894  for  vessels  of  600  tons  burden, 
and  on  that  route  there  are  only  three  locks.  The  waterway  up  to 
Kosel  has  been  available  since  1897,  in  ordinary  states  of  the  river 
Oder,  for  barges  of  400  tons.  Owing  to  the  comparatively  small  depth 
of  the  Finow  canal,  at  present  4|  feet,  and  the  number  of  locks  upon 
it,  17,  the  Stettin  route  is  the  least  commodious  of  the  three.  In  1905 
the  total  quantity  of  goods,  including  floated  timber,  delivered  at 
Berlin  by  water,  was  7,364,000  tons;  and  it  is  noteworthy  that  the 
total  quantity  despatched  was  less  than  one-eleventh  of  that,  even  though 
the  shippers  must  obviously  have  every  inducement  to  take  return 
freight  at  the  lowest  possible  rate.  Of  the  goods  delivered,  those 
entered  under  two  headings :  (1)  bricks,  tiles,  pipes,  and  other  articles 
of  baked  clay,  and  (2)  earth,  loam,  sand,  limestone,  and  chalk,  made 
up  more  than  57  per  cent,  of  the  total.  These  commodities  are  almost 
entirely  of  local  origin.  The  third  commodity  in  respect  of  percentage 
is  coal,  and  the  addition  of  it  brings  up  the  total  proportion  belonging 
to  the  first  three  commodities  to  nearly  73  per  cent.  The  coal  is 
partly  Silesian,  partly  English,  but  in  spite  of  the  advantages  afforded 
by  the  Oder,  in  1901  only  about  35  per  cent,  of  the  Upper  Silesian  coal 
sold  in  Berlin  and  its  suburbs  arrived  by  water.*     In  recent  years,  the 


•  *  Die  Stiirungen  im  deutJichon  Wirtschaftsleljon   wahrend   der   Jahre,  1900  ff.,* 
2  ter  Band,  Mrmtan-  und  EUenhidudrie  (Leipzig :  Diincker  &  Humblot,  1903),  p.  157. 
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quantity  of  English  ooal  reaching  Berlin  by  Stettin  and  the  Finow 
canal  has  been  greater  than  that  arriving  by  water  from  Silesia,  in 
spite  of  the  inferiority,  and  consequently  greater  expense,  of  the  Finow 
route;  one  important  difference  in  favour  of  the  Stettin-Finow  traffic 
being  that  the  English  coal  necessarily  arrives  at  the  waterway  in 
bulk,  and  has  not  to  be  brought  down  to  it  like  the  Silesian  coal  from 
the  several  mines.  The  coal  brought  to  Berlin  from  Upper  Silesia  is 
chiefly  for  use  in  the  large  works  alongside  the  waterways.  For  the 
reason  already  indicated,  domestic  coal  comes  mainly  by  rail.  The  same 
reason  that  keeps  down  the  proportion  of  coal  using  the  waterway  from 
Silesia  to  Berlin,  causes  the  great  bulk  of  the  Westphalian  coal  that 
comes  to  Hamburg  to  go  by  rail.  Even  the  opening  of  the  Dortmund - 
Ems  canal,  which  was  constructed  expressly  for  the  purpose  of  providing 
a  water  outlet  for  the  coal  of  the  Huhr  basin,  has  done  little  to  develop 
that  trade.  The  total  quantity  of  goods  carried  down  that  waterway 
to  the  port  at  its  mouth  (Emden)  in  1904  was  just  under  190,000  tons, 
of  which '97,000  tons  was  coal;  in  1905,  224,000  tons  carried  down,  of 
which  68,000  tons  was  coal.  Up-stream  from  Emden  there  passed,  in 
1905,  475,000  tons,  of  which  258,000  tons  consisted  of  iron  ores. 

Those  who  advocate  the  improvement  of  existing  waterways  and 
the  construction  of  new  ones,  very  often  lay  great  stress  on  their  valae 
as  a  means  of  carrying  local  agricultural  produce  and  manufactured 
goods  specially  for  export.  It  will,  therefore,  be  worth  while  to  consider 
what  is  achieved  by  the  German  waterways  under  these  heads.  For 
the  consideration  of  the  efficiency  of  waterways  as  carriers  of  agri- 
cultural produce,  Germany  affords  no  better  subject  of  study  than  the 
great  consuming  centre  of  Berlin.  Elaborate  tables*  drawn  up  in 
a  work  already  quoted,  written  in  the  interest  of  the  German  water- 
ways, enable  us  to  make  comparisons  on  this  head.  The  raw  agiicul- 
tural  products  most  largely  carried  by  water  to  Berlin  are  the  chief 
bread- grains  of  Germany,  rye  and  wheat,  and,  on  the  average  of  the 
years  1896-9,  about  69  per  cent,  of  these  were  received  by  water,  about 
31  per  cent,  accordingly  by  rail.  But  nearly  all  this  was  foreign  grain 
collected  at  the  seapoi'ts.  A  different  tale  is  told  by  the  figures  relating 
to  potatoes.  In  1899  the  proportion  conveyed  to  Berlin  by  water  was 
less  than  2  per  cent.  In  fact,  an  examination  of  the  data  regarding  the 
trade  in  agricultural  products  generally  bears  out  the  truth  of  the 
general  statement  made  in  the  work  just  cited, f  that  **  the  raising  of 
agricultural  products  always  presupposes  a  relatively  extensive  area 
of  production,  and  is  thus  a  decentralized  industry,  on  which  account, 
in  the  great  majority  of  cases,  it  is  only  the  railways  that  come  into 
consideration  with  reference  to  their  transport." 


•  *Die  Schiffahrt  dor  deutecben  Strome,'  vol.  1,  pp.  185  and  238-245. 
t  Vol.  1,  p.  152. 


INLAND  WATERWAYS.  17 

Of  manufeu^tured  artioles  carried  by  waterwa3's,  the  only  one  of 
importance  as  regards  quantity,  except  on  the  Elbe,  on  whose  banks  there 
are  large  centralized  industries  concerned  in  the  refining  of  sugar  and 
the  manufacture  of  fertilizers,  are  iron  and  iron  wares.  Now,  in  1905,  of 
the  raw  and  scrap  iron  conveyed  to  the  seaports  or  across  the  German 
frontier,  only  about  25  per  cent,  was  carried  by  water,  75  per  cent, 
by  rail,  and  all  but  a  small  fraction  of  the  quantity  carried  by  water 
went  by  the  Rhine,  that  carried  by  the  Dortmund-Ems  canal  being 
utterly  insignificant.  Of  the  iron  and  steel  manufactures  of  all  kinds 
similarly  carried,  the  share  of  the  waterways  was  about  40  per  cent., 
that  of  the  railways  60  per  cent.,  and  in  this  case  again  the  share  of 
the  Rhine  made  up  the  great  bulk  (more  than  95  per  cent.)  of  the  total 
water-borne  traffic.  That  of  the  Dortmund-Ems  canal  was  little  more 
than  2  per  cent. 

So  far  we  have  considered  only  the  really  effective  waterways  of 
Grermany,  but  some  of  the  minor  ones  are  also  worthy  of  attention.  For 
example,  there  is  the  celebrated  Ludwig's  canal,  a  waterway  5  feet  deep, 
connecting,  with  the  aid  of  other  waterways,  the  Rhine  and  the  Danube. 
What  does  it  do?  It  carries  on  a  triOing  and  dwindling  amount  of 
traffic,  chiefly  centred,  as  is  natural,  at  Nuremberg,  where,  in  1905,  the 
total  quantity  of  goods  received  and  despatched  by  it  in  both  directions 
was  much  under  50,000  tons.  At  Eelheim  this  canal  passed  into  the 
Danube  4637  tons  of  goods,  chiefly  timber;  from  the  Danube  towards  the 
Main,  676  tons.  Then  there  is  the  Ruhr,  which  flows  through  the  great 
German  coalfield  to  the  Rhine,  and  can  take  barges  of  165  tons — that  is 
much  larger  than  the  great  majority  of  English  waterways.  In  this 
case  it  is  worth  while  noting  what  it  once  did,  as  well  as  what  it  now 
does.  In  1860  it  carried  in  all  900,000  tons  of  goods,  of  which  coal 
made  up  868,000  tons.  In  1905  it  carried  1431  tons  of  stone  down 
stream,  and  nothing  up. 

The  result  was  due  to  railway  competition,  which  comes  under  the 
ninth  of  the  geographical  considerations  above  enumerated  as  affecting 
the  utility  of  waterways.  And  now  it  may  be  remembered  that  this  is 
a  subject  on  which,  I  have  intimated,  something  remained  to  be  said 
in  connection  with  the  traffic  on  the  Rhine.  That  traffic  is  carried  on 
against  a  good  deal  of  railway  competition.  In  the  narrower  part  of  the 
Rhine  valley  there  is  a  double  line  of  railway  on  either  bank  of  the 
river,  and  there  are  more  railways  running  in  the  same  direction  higher 
up.  But  the  competition  is  not  equal,  I  mean,  not  based  solely  on  the 
merits  of  the  two  methods  of  transport.  For,  in  the  first  place,  the 
German  state  railways  are  admittedly  not  worked  on  the  principle  of 
offering  the  most  effective  opposition  possible  to  the  waterways;  and, 
on  the  other  hand,  the  states  adjoining  the  Rhine  have  spent  some 
£8,000,000  in  bringing  the  navigation  of  the  river  to  its  present  con- 
dition, and  have  handed  over  the  river  to  the  shippers  free  of  toll.     And 
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yet  even  tinder  these  conditions  some  of  the  shipping  companies  in  a 
recent  period  had  very  bad  times.  In  1902  eight  out  of  nineteen 
companies  paid  no  dividend.  In  1903  four  paid  none.  Under  the  recent 
Act  for  the  improvement  of  the  waters  it  is  declared  that  when  those 
improvements  are  carried  out,  or  rather  when  the  Rhine- Weser  canal  or 
a  section  of  it  has  been  brought  into  operation,  all  those  rivers  on  which 
the  state  has  spent  money  in  the  interest  of  the  navigation  shall  be 
subjected  to  such  tolls  as  shall  serve  to  pay  a  suitable  rate  of  interest  on 
the  outlay  and  something  towards  the  amortization  of  that  outlay.  This 
enactment  has  caused  many  of  those  who  insist  most  stoutly  on  the 
advantages  of  water-transport,  to  cry  out  with  dismay  that  the  rivers  will 
not  be  able  to  stand  such  a  burden.  "  For  the  human  soul,"  says  George 
Eliot,  "is  hospitable,  and  will  entertain  conflicting  sentiments  and 
contradictory  opinions  with  much  impartiality." 

Let  us  now  turn  to  America.  The  experience  of  that  part  of  the 
world  is  not  without  instruction  for  us,  even  though  the  conditions  under 
which  most  of  the  inland  water-traffic  is  there  carried  on  are  even  more 
unlike  those  in  our  country  than  the  conditions  in  Germany.  The  bulk 
of  that  traffic  is  the  traffic  of  the  great  lakes,  and  so  far  as  that  is  con- 
fined to  the  great  lakes  it  corresponds,  not  to  our  inland  water-traffic,  but 
to  our  coasting  trade.  By  far  the  greater  proportion  of  it  is  so  restricted. 
But  the  great  lakes  also  form  part  of  two  waterways  from  the  interior  to 
the  seaboard,  one  Canadian  and  the  other  belonging  to  the  United  States. 
The  Canadian  is  of  course  that  of  the  St.  Lawrence,  leading  to  Montreal, 
and  has  peculiar  advantages  for  caiTying  on  an  export  trade  in  grain. 
Since  the  completion,  in  1899,  of  the  improvements  on  the  St.  Lawrence 
there  has  been  a  minimum  depth  of  14  feet  on  the  entire  waterway.  At 
the  head  of  the  route  are  the  enormous  grain — above  all  wheat — collect- 
ing points  of  Fort  William  in  Canada  and  Duluth  and  Chicago  in  the 
United  States.  But  as  against  these  advantages  it  has  to  be  remembered 
that  the  route  is  closed  by  ice  for  about  five  months  or  more  every  year. 
In  spite  of  this  drawback  the  waterway  carries  on  an  average  much 
more  than  half  the  grain  carried  eastwards  to  Montreal.  In  the 
thirteen  years,  1893  to  1905,  the  water-borne  proportion  varied  from 
83  to  a  little  more  than  47  per  cent.,  this  minimum  having  been  the 
limit  of  a  regular  decline  in  the  proportion  of  grain  so  carried  from 
1895  to  1901.  By  1905  the  proportion  of  water-borne  grain  had  risen 
again  to  nearly  72  per  cent.,  but  in  this  we  may  probably  see  the 
effect  of  the  abolition,  in  1903,  of  tolls  on  all  grain  carried  through 
both  the  Welland  and  the  St.  Lawrence  canals,  though  a  toll  of  10  cents 
(say  5d.)  a  ton  is  still  levied  on  all  grain  that  passes  through  the 
St.  Lawrence  canals  only.  The  meaning  of  this  discrimination 
obviously  is  that  on  the  heavy  long  hauls  the  railway  is  able  to  offer 
very  effective  competition  even  with  this  advantageous  waterway. 

The  success  of  this  waterway  has  long  ago  inspired  the  Canadians 
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with  the  idea  of  taking  advantage  of  the  geographical  couditionn  to 
create  a  more  effective  waterway,  offerin<;  the  recommeadations  both  of 
a  shorter  route  and  greater  depth.  This  project  ie  what  is  known  aa 
the  Ottawa  and  Georgian  bay  scheme.  The  promoters  of  this  scheme 
urge  that  by  deepening  in  places  the  river  Ottawa,  by  ulilizing  Lake 
Nipissing  and  its  outlet  the  French  river  leading  to  Lake  Huron,  and  by 
constructing  the  necessary  canal  connections,  a  waterway  running  nearly 
due  west  from  Montreal  would  be  substituted  for  that  which  first 
ascends  a  long  distance  to  the  south-west  and  then  turns  northwards. 
Id  that  way  a  saving  of  about  340  miles  in  the  voyago  to  and  from  the 
higher  lakes  wonld  be  saved.  Further,  of  the  total  length  of  425  miles 
on  this  new  route  307  miles  would  be  made  up  of  river  and  lake  naviga- 
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Constructing  under  a  Law  oP  1903. 


tion  needing  no  improvement  to  admit  of  its  being  navigated  by  vessels 
of  20-feet  draught.  A  committee  of  the  Dominion  Parliament  has  recom- 
mended the  carrying  out  of  the  scheme  and  the  adoption  of  a  depth  of 
23  feet  for  the  whole  route.  One  drawback,  howeter,  is  unavoidable  on 
this  proposed  route.  In  consequence  of  its  northerly  situation,  there 
would  bo  only  a  very  short  Eeason  after  harvest  in  which  it  would  be 
free  from  ice. 

The  Utiited  States  waterway  which  continues  to  the  seaboard  the 
navigation  of  the  great  lakes  is  the  Erie  canal  with  the  Hudson  river, 
Thia  has  the  advantage  of  being  connected  with  a  much  more  important 
seaport  than  the  St.  Lawrence  route,  hut,  on  the  other  hand,  is  much 
inferior  aa  a  waterway.  It  has  at  present  a  depth  of  only  7  feet,  and 
the  niaximnm  size  of  tbo  barges  which  make  use  of  it  is  only  about 
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250  tons.  In  this  case,  accordingly,  we  find  that  the  railways  are  able 
to  compete  with  the  waterway  much  more  efifectively  than  in  Canada, 
even  though  the  canal  is  maintained  by  the  state  entirely  free  from 
tolls.  On  this  head,  however,  one  instructive  diflference  may  be  noted 
between  the  practice  in  Germany  and  that  both  of  Canada  and  the 
United  States.  In  these  two  countries  the  railways  that  compete  with 
the  waterways  are  all  private  undertakings,  and  do  all  they  can  to 
compete  with  their  rivals  in  the  most  effective  manner.  The  result 
is  that  of  the  total  amount  of  grain  carried  to  New  York  in  1905  about 
9c  ^  per  cent,  was  transported  by  rail  as  against  some  6^  per  cent  by 
water.  In  recent  years,  the  actual  quantity  of  goods  of  all  kinds 
carried  by  the  Erie  canal  has  greatly  diminished — from  a  maximum 
of  4'6  million  tons  in  1880  to  less  than  2  millions  in  1904.  And 
this  was  mainly  made  up  of  local  traffic.  The  amount  carried  by  the 
canal  to  tide-water  in  that  year  was  considerably  less  than  one  million 
tons.  In  1880  all  the  canals  of  the  state  of  New  York  carried  rather 
more  than  25  per  cent,  of  the  total  traffic  of  the  state,  in  1904  less 
than  5  per  cent.  In  order  to  restore,  if  possible,  the  efficiency  of  the 
waterways,  the  state  is  now  spending  about  £21,000,000  in  making  a 
canal  with  branches  with  a  depth  of  12  feet,  and  capable  of  accom- 
modating barges  of  1000  tons,  on  the  routes  shown  on  the  accompanying 
map. 

Of  the  natural  inland  waterways  of  the  United  States,  in  addition 
to  the  great  lakes,  the  Mississippi  offers  advantages  for  traffic  of  a  kind 
to  which  not  merely  our  own  country,  but  the  whole  continent  of 
Europe,  can  offer  no  parallel.  Yet  it  is  a  very  striking  fact  that  even 
on  these  the  ordinary  steamer  traffic  has  shown  a  great  decline.  No 
general  statistics  have,  I  believe,  been  collected  sioce  1889,  bii^t  the 
tenth  and  eleventh  censuses  of  the  United  States  allow  of  a  comparison 
being  made  between  the  total  traffic  of  1880  and  that  of  1889,  between 
which  years  the  total  amount  of  traffic  carried  on  steamers  in  the 
Mississippi  valley  generally  sank  from  13*6  to  10*3,  that  on  the  Ohio 
from  9*2  to  3*8  millions  of  tons.  In  1901  the  total  quantity  of  goods 
received  at  New  Orleans  from  the  interior  was  less  than  5  per  cent,  of 
that  received  by  all  routes.*  Still,  from  the  Mississippi  and  Ohio  we 
can  obtain  illustrations  of  the  kind  of  traffic  in  which  good  waterways 
are  even  now  successful.  St.  Louis  is  a  great  collecting  point  for  grain. 
In  1903  more  than  80  per  cent,  of  the  wheat  and  about  40  per  cent,  of 
the  maize  despatched  thence  for  export  to  New  Orleans  went  by  river, 
and  by  this  route  rates  for  wheat  on  through  bills  of  lading  to  Liver- 
pool are  only  about  two-thirds  of  those  by  way  of  New  York.t  Yet  the 
facts,  even  of  this  trade,  give  us  a  hint  also  of  what  waterways  fail  to 


*  See  the  data  in  the  Foreign  Office  Report,  Annual  Series,  No.  2752,  pp.  4,  5. 
+  Foreign  Office  Keport,  Annual  Series,  No.  3202,  pp.  48,  49. 
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do,  for  only  about  one-seventh  of  the  wheat  and  one-thirteenth  of  the 
maizB  exported  in  that  year  from  New  Orleana  oame  to  the  port  by 
water. 

But  the  grain-trade  of  the  Mississippi  is  largely,  and  the  still 
greater  ooal-trade  of  the  Ohio-Mississippi  almost  wholly,  carried  on 
in  a  peculiar  maimer  ponible  only  in  very  wide,  thongh  not  neoessarily 
very  deep,  rivers.  It  is  by  means  of  what  are  called  tow-baiges— 
that  is,  a  nnmber  of  barges  firmly  lashed  together  and  pushed  onwards 
hy  means  of  a  stem-wheel  steamer.  The  coal  is  all  bronght  from 
the  Ohio   and   its   feeders,  the 

Mo»oiig.heU    .nd     Ih.     Great  waterways  o,  nxiNOIS. 

Kanawha,  the  first  of  which  is 
one  of  the  two  headatreams  of 
the  Ohio  which  meet  at  Pitts- 
bnrg,  while  the  other  joins  the 
main  stream  in  West  Virginia. 
At  Pittsburg  tows  of  barges 
drawiog  8  feet  are  made  up, 
carrying  from  10.000  to  15,000 
tons  of  coal.  They  may  have  to 
wait  for  a  snflicieDt  depth  of 
water  before  proceeding  on  their 
way  to  Cincinnati  and  Louisville. 
At  Louisville  two  or  three  Pitls- 
bnrg  tows  may  be  made  into  one, 
canying  from  35,000  to  40,000 
tons.  Even  one  of  70,000  tons 
is  on  record.  One  carrying 
40,000  tons.  Prof.  Johnson  tells 
us,  is  about  10  acres  in  extent.* 

At  the  same  ratio,  one  of  70,000  tons  would  extend  < 
say  140  by  600  yards. 

It  is  boasted  that  this  is  the  cheapest  mode  of  inland  carriage  in  the 
world,  and  yet  even  this  trafiio,  which  increased  enormously  between 
1880  and  1869,  would  appear  to  be  now  declining  in  the  aggregate,  and 
is  certainly  not  keeping  pace  with  the  enormous  progress  of  the  American 
coal  trade  generally.  In  1889  the  total  amount  of  freight  carried  on 
the  Ohio  was  officially  returned  at  above  16,000,000  tons,  of  which  tow- 
bai^  traffic  made  up  oonsiderably  more  than  12,000,000  tons.  In  a 
ooDsalar  report  for  1905,  the  total  traffic  of  all  kinds  was  estimated  at 
11,000,000  ton8,t  and  the  figures  in  the  official  returns  for  the  coal  trade 
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of  the  Great  Kanawha  in  recent  years  are  at  least  not  progressive.* 
This,  no  donbt,  is  the  cause  of  the  demand  made  by  those  interested  in 
the  Ohio  navigation  for  the  improvement  of  that  river  by  the  Govern- 
ment of  the  United  States,  so  as  to  afford  a  minimum  depth  of  9  feet  at 
low  water,  a  demand  to  which  the  Government  has  so  far  acceded  as  to 
obtain  from  Congress  appropriations  for  a  survey  of  the  entire  river  for 
that  purpose. 

But  a  still  greater  project  is  now  being  agitated,  one,  namely,  for 
the  creation  of  an  uninterrupted  waterway  of  14  feet  in  depth  from 
Chicago  to  Orleans,  so  as  to  allow  of  loaded  sea-going  vessels  passing 
from  the  one  port  to  the  other.  An  association,  known  as  the  Lakes- 
to-the-Gulf  Deep  Waterway  Association,  has  been  formed  to  carry  out 
this  scheme,  and  I  am  informed  by  its  secretary  that  its  total  cost 
is  estimated  at  about  £14,500,000.  Part  of  the  proposed  waterway 
would  bo  formed  by  the  Chicago  Sanit-iry  and  Ship  canal,  connecting 
Chicago  with  the  Des  Plaincs  river,  a  canal  with  a  minimum  depth 
of  14  feet,  begun  in  1892,  and  now  approaching  completion.  This  canal 
the  trustees  of  the  Sanitary  District  of  Chicago  propose  to  hand  over  to 
the  general  government  on  condition  that  it  completes  the  projected 
waterway ;  but  when  one  considers  that  the  42  miles  of  this  canal,  when 
completed,  will  have  cost  about  £11,500,000,  the  total  estimate  above 
given  must  surely  he  rather  sanguine. 

Such  a  project  as  this  may  at  least  serve  to  give  an  idea  of  the  enthu- 
siasm which  inland  waterways  inspire  in  the  minds  of  some  people,  but 
is  not  fitted  to  afford  any  guidance  in  the  study  of  English  waterways, 
and  to  these  it  is  now  time  to  devote  attention.  With  reference  to  the 
special  subject  of  this  inquiry,  namely,  the  influence  of  geographical 
conditions  on  rail  and  water  transport,  there  are  few  countries,  if  any, 
in  which  the  facts  are  more  worthy  of  study  than  our  own,  seeing  that 
in  this  country  the  two  means  of  transport  have  been  left  to  fight  it  out 
between  themselves,  with  little  interference  on  the  part  of  the  State. 
It  has  been  the  general  rule  in  other  countries,  as  in  Germany  and  the 
United  States,  for  the  State  to  intervene  on  behalf  of  the  waterways. 
In  this  country  the  only  way  in  which  the  State  can  be  said  to  prejudice 
the  railways  in  the  contest  is  in  insisting,  in  the  case  of  those  canals 
which  have  become  railway  property,  that  the  canals  shall  be  main- 
tained whether  the  railway  can  work  them  at  a  profit  or  not,  and  that 
the  owning  companies  shall,  at  the  demand  of  traders,  quote  rates 
subject  to  State  regulation.  I  would  not  be  understood  to  assert  that 
this  is  undue  interference  on  the  part  of  the  State.  I  merely  mention 
it  as  at  least  a  fact  that  should  be  recognized. 

And  here  I  may  point  out  that  the  existence  of  railway-owned  and 


♦  See  the  Annual  Report  of  the  Chief  of  the  Engineers  of  the  War  Department  of 
the  United  .States  for  1905,  vol.  6,  part  2,  pp.  1886-7. 
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railway-controlled  canals  in  this  country  introduces  another  geographical 
consideration,  although  only  of  a  secondary  order,  by  which  I  mean  one 
not  originally  given  or  mainly  determined  by  nature.  Once  established, 
however,  the  nature  of  the  ownership  may  haye  geographical  effects, 
and  it  is  at  least  incumbent  on  us  to  inquire  whether  it  has  such  or  not. 
For  that  reason  several  canal  maps. have  been  drawn  up  in  which  the 
distinction  of  ownership  or  control  is  indicated,  and  one  of  these  I  am 
now  able  to  show  through  the  courtesy  of  Messrs.  Longmans,  Green, 
&  Co.  On  this  map,  it  should  be  noticed,  the  canals  are  distinguished, 
not  as  railway  owned  and  independent,  but  as  railway  controlled  and 
independent ;  for  this  makes  an  important  difference,  inasmuch  as  the 
Birmingham  Canal  Navigation  belongs  to  an  independent  company. 
This,  however,  is  a  mere  dividend-receiving  company,  the  dividend 
being  guaranteed  by  the  London  and  North- Western  Railway  Co., 
which  under  an  old  agreement  with  the  canal  company  controls  the 
navigation. 

This  map  also,  following  the  well-known  map  of  l^r.  Lionel  Wells, 
makes  an  attempt  to  distinguish  the  canals  in  respect  of  their  capacity, 
and  it  will  be  noticed  what  a  large  proportion  of  them  are  small  water- 
ways of  less  than  4  feet  in  depth,  many  being  not  merely  shallow  bat 
narrow  and  capable  of  being  used  only  by  what  are  kn,own  as  narrow 
boats.* 

Further,  on  this  map  an  attempt  has  been  made  to  indicate  the 
effect  of  inequalities  of  level  on  inland  navigation.  In  one  respect 
the  most  satisfactory  maps  that  have  been  published,  so  far  as  1 
know,  giving  indications  under  this  head,  are  the  large  maps  showing 
the  waterways  of  England  and  Wales,  of  Ireland,  and  the  Scottish 
midlands  respectively,  attached  to  the  paper  "On  Waterways  in 
Great  Britain,"  read  in  November,  1905,  by  Mr.  J.  A.  Saner,  m.inst.c.e., 
to  the  Institution  of  Civil  Engineers,  of  which  the  author  was  good 
enough  to  favour  me  with  a  copy.  These  maps  show  the  water- 
ways in  relation  to  the  physical  features  as  indicated  by  contour- 
lines  and  intervening  colouring.  It  is  to  be  regretted,  however,  that 
they  do  not  give  the  number  of  locks  on  the  different  waterways, 
which  the  scale  of  the  maps  would  have  made  comparatively  easy.  Of 
the  difficulties  presented  by  English  canals  the  best  idea  may  perhaps  be 
obtained  from  the  sections  published  in  Mr.  E.  A.  Pratt's '  British  Canals*' 
On  the  map  now  shown  the  number  of  the  locks  on  different  canals  and 
waterways,  or  sometimes  on  sections  of  canals,  has  been  given  in  figures, 
but  the  map  is  on  rather  a  small  scale  for  that  to  be  done  quite  satis- 
factorily.    It  will,  however,  at  least  serve  to  keep  us  in  mind  of  the 


*  The  work  affording  the  most  complete  information  about  English  waterways 
under  this  and  all  other  heads  connected  with  their  use,  is  Bradshaw's  *  Canals  and 
Navigable  Rivers  of  England  and  Wales,*  by  H.  R.  de  Salis  (London,  1904). 
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fact  that  in  this  respect  English  waterways  mostly  suffer  from  great 

drawbacks. 

It  may  be  worth  while  to  examine  some  of  the  more  important  canals 
jseparately  with  reference  to  this  point.  It  will  be  noticed  that  there  are 
three  waterways  connecting  South  Lancashire  with  the  West  Biding  of 
Yorkshire,  and,  accordingly,  crossing  the  Pennine  chain ;  two  of  them 
independent  canals,  the  third  railway  owned.  The  most  important  of 
these  is  the  Leeds  and  Liverpool  canal,  the  northernmost  of  the  three, 
which,  it  will  be  observed,  has  fifty-one  locks  on  the  one  side,  forty-four 
on  the  other.  It  has,  however,  the  easiest  route  of  the  three,  going 
through  the  important  feature  which  Mr.  Mackinder  has  well  called  the 
Aire  gap,  at  the  height  of  only  477  feet  above  sea-level.  The  Bochdale 
canal,  the  next  to  the  south,  rises  above  500  feet,  and  the  Huddersfield 
canal  reaches  its  summit,  656  feet,  in  the  Stanedge  tunnel  3  miles  long. 
In  the  Harecastle  tunnel,  4  miles  north-west  of  Stoke,  the  Trent  and 
Mersey  canal  attains  a  height  of  460  feet.  Birmingham  is  connected 
with  the  Thames  by  a  waterway  which  starts  at  380  feet  above 
sea-level,  sinks  to  ]80  feet  in  the  valley  of  the  Avon,  and  rises  again 
to  390  feet  where  it  passes  through  the  Chiltems ;  and  with  the  Severn 
by  one  starting  at  425  feet  above  sea-level,  and  making  a  rapid  descent 
of  about  250  feet  in  3  miles  after  passing  through  the  Tardebigge  tunnel. 

It  has  also  to  be  noted  that,  in  addition  to  railway  competition,  the 
inland  waterways  of  this  country  have  to  encounter  that  of  the  coasting 
trade,  and  when  all  the  drawbacks  of  English  waterways  are  considered, 
it  is  not  too  much  to  say  that  in  proportion  to  their  capacity  as 
regards  volume  and  speed,  the  work  done  by  them  compares  very 
favourably  with  that  done  by  the  waterways  of  other  countries  with 
which  it  is  reasonable  to  make  a  comparison.  In  the  absence  of  ton- 
mile  statistics  no  satisfactory  comparison  can  indeed  be  made  under  this 
head ;  still,  it  may  be  not  altogether  useless  to  mention  that  the  tonnage 
carried  by  the  waterways  of  England  and  Wales,  according  to  the  returns 
for  1898,*  was  larger  than  that  carried  by  the  waterways  of  France, 
Belgium,  Germany,  or  Bnssia,  for  the  nearest  year  for  which  I  happen 
to  have  the  data  (in  no  case  more  than  three  years  from  1808).  England 
and  Wales,  moreover,  have  no  waterway  like  the  Buhr,  capable  of  carry- 
ing 165-ton  boats  and  passing  through  a  coalfield,  yet  carrying  next  to 
nothing.  The  113,000  tons  carried  in  1898  by  the  Kennet  and  Avon 
canal  and  river  Avon  (railway  controlled,  be  it  observed)  compares  very 
favourably  with  the  small  traffic  of  the  Danube-Main  or  Ludwig's  canal. 

The  first  question,  therefore,  to  ask  is.  How  is  it  that  our  poor  water- 
ways accomplish  so  much  ?  and  unquestionably  the  answer  is.  Because 
this  country  has  such  large  quantities  of  bulky  goods  originating  or 


*  *  BetoniB  in  Respect  of  Canals  and  NaTigstiona  in  the  United  Kingdom  for  1898. 
[Cd.  19],  1899. 
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collected  at  some  point  on  a  waterway  and  requiring  to  be  transported 
to  some  oilier  point  on  the  same  or  a  connected  waterway. 

We  may  next  ask  how  this  traffic  is  divided  between  the  independent 
and  railway-controlled  waterways.  In  making  this  comparison,  I  leave 
out  the  sea-borne  traffic  of  the  Manchester  Ship  canal,  which  is  obviously 
not  on  the  same  footing  as  ordinary  inland  water-traffic,  and  I  omit  the 
Manchester  Ship  canal  proper  in  stating  the  total  length  of  the  canals. 
On  this  basis  we  find  that  the  2016  miles  of  independent  canals  carried 
in  1898,  in  round  numbers,  22*5  million  tons,  the  1118  miles  of  railway- 
controlled  canals  roughly  13*5  millions.  These  figures  would  seem  to 
tell  rather  in  favour  of  railway  control,  but,  of  course,  it  would  be  absurd 
to  draw  such  a  conclusion.  Such  general  comparisons  throw  no  light 
whatever  on  the  question.  It  will  be  more  profitable  to  look  at  the 
facts  relating  to  some  of  the  individual  navigations. 

That  which  carried  by  far  the  greatest  amount  in  that  year  was  the 
Birmingham  Canal  Navigation,  a  miserable  narrow-boat  system  of  water- 
ways which  wind  about  and  rise  and  fall  in  South  Staffordshire  and  the 
neighbouring  parts  of  adjoining  counties.  But  it  is  their  situation  that 
explains  their  pre-eminence,  the  large  towns  and  the  mines  and  quarries 
of  this  district  supplying  and  requiring  large  quantities  of  bulky  pro- 
duce, such  as  is  indicated  in  the  following  table,  one  column  of  which  is 
taken  from  the  returns  already  cited,  and  the  second  kindly  supplied  to 
me  by  the  clerk  to  the  Navigation  : — 

Thousands  of  Tons  carried  by  thb  Birhinghaii  Canal  Natiqation. 


1898. 

1905. 

Goal            

•  •  • 

4543 

••• 

3786 

General  merchandise 

•  •  • 

1340 

1336 

Bricks 

•  •  ■ 

846 

612 

Road  materials  and  manure 

665 

769 

Pig  iron     

■  •  • 

523 

434 

Ironstone  and  cinder 

•  •  • 

478 

411 

Sand 

•  •  • 

139 

135 

Lime  and  limestone 

•  ■  • 

103 

63 

Total     ... 

8627 

7546 

The  "general  merchandise,"  I  am  informed,  is  broadly  composed  of 
grain,  timber,  and  manufactured  goods  generally. 

The  waterway  ranking  next  after  the  Birmingham  Canal  Navigation 
in  respect  of  the  volume  of  its  traffic  is  the  Aire  and  Calder  Naviga- 
tion. Here  we  have  a  much  better  waterway,  throughout  above  6  feet 
in  depth,  with  much  fewer  locks,  and,  moreover,  with  large  quantities  of 
one  bulky  commodity  (coal)  to  collect  at  or  near  its  upper  terminals,  Leeds 
and  Wakefield,  and  discharge  into  ships  at  its  lower  end,  Goole.  This 
trade  has  also  been  greatly  promoted  by  the  ingenious  contrivances  for 
dealing  with  this  commodity  devised  by  the  engineer  to  the  canal, 
Mr.  W.  n.  Bartholomew,  m.inst.ce.      The  coal  is  carried  in  so-called 
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compartment  boats,  really  segments  of  a  boat,  each  carrying  35  tons  of 
coal,  and  formed  into  a  train  which  is  preceded  by  an  empty  segment 
shaped  like  the  prow  of  a  boat,  all  drawn  by  a  tug.  On  the  arrival  of 
the  train  at  Goole,  each  compartment  is  hoisted  up  in  order  that  its  con- 
tents may  be  tipped  into  the  hold  of  a  ship,  and  on  the  return  of  the 
train  the  separate  compartments  are  hauled  out  of  the  water  on  rails 
to  be  taken  to  the  collieries  for  refilling. 

Time  fails  us  for  the  examination  of  other  important  English  water- 
ways, but  attention  may  be  drawn  to  two  railway-controlled  canals 
which  carry  a  great  deal  of  traffic,  though  not  with  such  satisfactory 
results  as  the  Birmingham  Canal  Navigation.  One  of  these  is  the 
St.  Helen's  or  Sankey  Brook  canal,*  belonging  to  the  London  and  North- 
western Bailway  Company.  It  is  above  6  feet  in  depth,  and  runs  from 
the  great  chemical  and  glass  manufacturing  town  of  St.  Helens  to  the 
Mersey.  In  1898  it  carried  above  380,000  tons  of  river  sand,  chemicals, 
limestone,  sugar,  and  other  produce,  but  at  a  loss  to  the  company  of 
£835.  It  is  difficult  to  conceive  what  motive  the  company  could  have 
for  caiTying  all  this  at  a  loss,  if  in  any  way  it  could  contrive  to  carry 
it  at  a  profit.  The  other  is  a  very  remarkable  and  instructive  case  in 
more  ways  than  one.  It  is  that  of  the  Swansea  canal, f  which  lies  in 
the  valley  of  the  Tawe,  and  in  16^  miles  ascends  333  feet  by  means  of 
36  locks.  In  spite  of  these  adverse  circumstances,  the  canal  carried  in 
1898  192,000  tons  at  a  small  profit  to  the  railway  company.  The 
explanation  is  found,  however,  in  the  account  of  it  given  in  the  Returns 
for  1898,  where  the  canal  is  described  as  "passing  through  or  alongside 
the  various  works— copper,  silver  nickel,  tin-plate,  and  other  works, 
also  collieries,  quarries,  etc.*'  But  the  instructiveness  of  this  example 
does  not  end  here.  In  1898  the  goods  stated  to  have  been  carried  by 
this  canal  in  order  of  importance  were  coal,  ores,  and  pitwood.  The 
manager  of  the  Great  Western  Bail  way  Company  has  been  good  enough 
to  inform  me  that  in  1905  the  total  tonnage  carried  by  this  canal  was 
only  123,000  tons,  and  that  the  decrease  in  traffic  was  mainly  due  to 
the  fact  that,  consequent  upon  the  provision  of  rail  access  to  a  large 
colliery  company's  works,  that  company's  output,  which  formerly  passed 
by  the  canal,  was  now  all  carried  by  the  Midland  Bailway,  and  that 
it  was  understood  that  the  colliery  company  had  disposed  of  its  water- 
carrying  plant.  The  coal  at  present  carried  by  the  canal  amounts  to 
less  than  6000  tons  per  annum,  and  I  am  assured  that,  as  might  be 
expected,  practically  the  whole  of  the  canal  traffic  arises  at,  or  is  destined 
for,  places  in  the  vicinity  of  the  canal.  Now  the  traffic  is  carried  on 
at  a  loss,  and  in  this  case  it  is  still  more  difficult  to  conceive  what 
inducement  the  company  has  to  suffer  that  loss  if  it  can  prevent  it. 

*  This  is  the  canal  shown  on  our  map  by  five  large  dots  to  the  north  of  the  Mersey, 
t  This  oanal,  inadyertently  shown  on  the  map  by  a  continuous  instead  of  a  dotted 
line,  is  the  western  of  the  two  canals  converging  on  Swansea. 
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There  can  be  no  quest  ion,  however,  that  in  some  oases  it  must  be  the 
interest  of  the  railways  to  check  the  development  of  canal  traffic.  If 
the  facilitating  of  traffic  on  a  canal  belonging  to  a  railway  would  tend  to 
divert  traffic  to  other  canals  instead  of  the  railway,  it  is  in  aooordance 
with  ordinary  business  human  nature  that  the  railway  should  be 
unwilling  to  grant  such  facilities,  and  it  is  largely  on  this  account  that 
the  principal  schemes  for  canal  improvement  in  this  country  hinge  upon 
the  Birmingham  Canal  Navigation.  That,  of  course,  is  not  the  sole 
reason.  The  coacentration  of  a  mining  and  industrial  population  on 
the  area  served  by  that  canal  affords  one  of  the  important  conditions 
favouring  through  traffic  by  water  to  the  coast.  In  the  paper  already 
referred  to  M.  Saner  has  propounded  a  scheme  for  connecting  this  area 
with  the  ports  of  Liverpool,  Hull,  London,  and  Bristol  by  canals  capable 
of  being  navigated  by  lighters  of  250  tons  carrying  capacity.  But 
suppose,  as  Mr.  Yernon-Harcourt  suggested  in  his  criticism  of  that 
scheme,  a  beginning  were  made  with  a  project  of  more  modest  dimensions, 
**  the  actual  enlargement  of  the  most  promising  canal,  such,  for  instance, 
as  the  Worcester  and  Birmingham  canal,*'  let  us  consider,  in  the  light  of 
what  has  been  set  forth,  what  would  be  the  prospects  of  traffic  on  that 
improved  waterway  to  the  sea.  The  Birmingham  area,  it  may  be 
admitted,  is  more  promising  fur  canal  traffic  than  Berlin.  It  is  rather  to 
be  compared  with  a  portion  of  the  area  of  the  Buhr  coalfield.  Still  the 
waterway  thus  provided  would  be  no  Rhine.  It  would  not  even  be 
equal  to  the  Dortmund-Eras  canal,  the  disappointing  results  of  which  we 
have  already  seen.  When  all  the  circumstances  are  considered,  the 
probability  is,  it  seems  to  me,  that  nearly  all  the  commodities  enumerated 
above  as  making  up  the  water-traffic  of  the  Black  Country  would  still 
continue  to  form  merely  local  traffic.  Not  improbably  there  would  be  some 
development  in  the  carriage  of  iron  manufactures  to  Bristol,  a  develop- 
ment hindered,  as  compared  with  the  Dortmund-Ems  route,  by  the  inferi- 
ority of  the  waterway,  but  relatively  favoured  through  the  superiority  of 
the  seaports  with  which  Birmingham  would  be  connected.  In  return  there 
would  not  improbably  be  a  certain  trade  in  ores,  how  great  it  would  be 
difficult  to  estimate,  but  so* far  as  it  went  it  would  no  doubt  be  a  gain  to 
the  district.  From  the  experience  of  Berlin  and  Germany  generally,  we 
may  take  it  as  settled  that  the  improved  waterway  would  do  little  to 
promote  the  trade  in  English  agricultural  produce.  On  the  other  hand, 
it  would  help  to  increase  the  competition  of  foreign  and  colonial  produce 
of  that  kind  with  that  of  home  production.  Those,  therefore,  who 
advocate  the  spending  of  public  money  on  canals  ought  to  consider 
whether  this  trade,  among  others,  is  one  that  it  is  desirable  to  promote  by 
special  bounties,  such  as  an  unremunerative  state-built  canal  would 
constitute.  

Before  the  jiaper,  the  Ciiaibman  (Colonel  G.  E.  Church,  Vice-President) :  This 
eveuing  we  have  a  lecture  on  an  extremely  interesting  subject — Inland  Waterways 
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— by  Mr.  Ghifiholm,  whom  you  all  know.  He  has  devoted  the  last  twenty  years  to 
the  question  of  practical  geography,  and  the  world  is  greatly  indebted  to  him  for 
the  work  that  he  has  done.  His  treatises,  text-bouks,  and  atlases  are  well  known, 
and  his  '  Ck)mmercial  Geography '  is  a  standard  not  only  in  the  English  language, 
but  it  riyals  any  similar  work  in  any  foreign  tongue.  Naturally,  his  researches 
have  led  him  to  study  inland  waterways  in  all  their  relations  to  the  commercial 
development  of  countries,  and  therefore  we  may  expect  from  him  information 
of  no  ordinary  value  this  evening.  I  have  now  the  pleasure  of  calling  upon  him 
to  read  his  paper  on  "  Inland  Waterways." 

After  the  paper,  Sir  Charles  Watson  :  It  is  to  be  regretted  that  Mr.  Vernon 
H&rcourt  is  not  here  to-night,  because  he  could  have  given  us  most  valuable 
information  on  this  subject,  but  unfortunately  he   is  abroad.     I  have  been  his 
colleague  at  two  International  Navigation  Congresses  in  Italy  and  in  Germany, 
and  have  had  the  opportunity  of  seeing  some  of  those  places  which  Mr.  Chisholm 
has  described,  and  of  discussing  this  question  with  foreign  engineers  and  others 
who  are  interested  in  the  subject.     I  have  also  lived  for  more  than  a  year  on 
the  banks  of  the  Mississippi,  and  have  had  considerable  opi)ortunity  of  studying 
the  important  question  of  navigation  on  that  river.    The  conclusion  that  I  have 
arrived  at  is,  that  the  conditions  of  inland    navigation  in   every   country  are 
different.     If  we  take,  for  instance,  Holland,  where  there  is  a  flat  country,  and 
where  there  are  canals  without  locks,  they  are  undoubtedly  most  valuable.     There 
is  another  country,  in  fact,  two  countries,  that   Mr.  Ghisholm  did   not  mention, 
where  inland  waterways  are  of  the  greatest  possible  value.     1  allude,  of  course, 
to  Norway  and  Sweden.     There  you  see  carried  out  to  the   fullest  extent  what 
he  regards  as  one  of  the  most  important  principles — that  is,  that  the  goods  which 
are  to  be  carried  can  be  brought  without  difficulty  from  the  point  where  they  are 
produced  to  the  point  where  they  are  required.     I  allude  to  the  great  timber  traffic 
in  Scandinavia.    There,  too,  you  have  the  curious  fact  that  the  ice  and  snow,  which 
in  moet  countries  hinder  waterway  traffic,  arc  really  of  the  greatest  assistance.     If 
you  are  there  in  winter,  you  see  that  they  are  able  to  bring  down  the  trees  from 
the  forests  by  chutes  on  the  snow,  and  are  able   to  float  them   down  without 
the  least  difficulty  to  the  point  where  they  are  to  be  shii)ped.    In  countries  like 
these,  where  the  rivers  bring  down  many  thousands  of  tons  of  timber  every  year, 
waterways  are  of  the  greatest  possible  value.     But  if,  on  the  contrary,  you  have 
a  country  Hke  England,  where  the   surface  is  undulating,  where  there  must  bo 
numerous  locks,  and  where  there  is  not  always  enough  water  to  serve  those  locks, 
it  is  very  doubtful  whether  canals  can  ever  be  as  useful  for  us  as  railways.     It 
must  not  be  forgotten  that  canals  were  introduced  into  England  at  a  time  when 
railways  were  not  thought  of.     Prior  to  the  introduction  of  canals  in  the  eighteenth 
century,  all  the  traffic  had  been  carried  by  road,  and,  for  the  most  part,  by  bad 
roads.     Of  course,  Telford  had  not  then  made  his  excellent  roads,  and  many  of 
the  routei  were  of  a  very  inferior  description.    Canals  were  a  vast  improvement ; 
but  in  the  early  part  of  the  nineteenth  century  the  railways  were  introduced.    It 
must  not  be  forgotten  that  one  of  the  main   reasons  which  was  urged  for   the 
introduction  of  railways  was  that  they  would  be  very  superior  to  canals,  because 
the  pricea  charged  for  traffic  on  canals  was  so  high  that  it  was  considered  the 
railway  would  help  to  reduce  those  prices,  and  would  take  the  tratlic  more  con- 
veniently.   Having  regard  to  all  the  circumstances  of  the  case— though  I  speak 
with  hesitation  on  the  subject,  because  there  is  at  present  a  Hoyal  Commission 
flitting,  and  I  think  we  ought  perhaps  to  wait  until  we  hear  the  results  of  their 
delibaratioDS,  which  will  give  us  the  latest  ideas  of  canal  traffic  in  the  United 
Kingdom — ^I  cannot  help  feeling  that  it  would  not  be  justifiable  to  si)end  cither 
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the  money  collected  by  taxes  or  by  rates  on  British  canals  for  the  sake  of  some 
manufacturers  and  traders.  I  do  not  see  why  the  whole  of  the  community  should 
pay  in  order  that  a  small  proportion  should  get  their  goods  carried  a  little  cheaper. 
But  at  the  same  time  I  would  only  say  that  it  is  a  most  interesting  subject,  and 
that  the  more  you  study  it — and  I  suppose  it  is  the  same  with  all  subjects — the 
more  you  6nd  how  much  there  is  to  learn. 

Sir  Henby  Tbotteb  :  My  only  excuse  for  saying  two  or  three  words  is  the  fact 
that  I  have  lived  for  the  last  twelve  years  on  the  banks  of  the  lower  Danube,  a 
river  which  has  only  been  casually  alluded  to  this  evening.  It  rises  in  the  Black 
Forest  in  Germany,  and  has  a  course  of  about  1200  miles  before  it  reaches  the 
Black  sea.  I  have  only  had  to  deal  with  the  lower  part  of  the  river,  that  is, 
the  last  hundred  miles  of  its  course.  That  hundred  miles  is  under  the  jurisdiction 
of  a  European  Commission,  which  was  constituted  in  1856,  after  the  Crimean  War, 
with  the  mission  of  clearing  the  mouth  of  the  Danube  from  obstructions.  Instead, 
however,  'of  lasting  for  two  years,  as  originally  intended,  its  work  has  been  so 
successful  that  it  has  lasted  for  fifty  years  instead  of  two,  and  celebrated  its  jubilee 
last  year.  When  the  commission  first  began  its  labours  there  were  9  feet  of  water 
on  the  bar  and  8  feet  in  the  river.  Early  in  1894,  when  I  first  became  connected 
with  the  Danube,  those  dimensions  had  increased  to  24  feet  on  the  bar  and  18  feet 
in  the  river.  At  the  present  moment  we  have  24  feet  on  the  bar  and  20  feet  in 
the  river,  and  it  is  most  gratifying  to  know  that  the  success  of  those  engineering 
works  is  almost  entirely  due  to  an  Englishman,  Sir  Charles  Hartley,  a  most  dis- 
tinguished engineer,  who,  after  serving  in  the  Crimea  during  the  war,  was  appointed 
engineer  to  the  Danube  Commission,  and  up  to  this  day,  fifty  years  later,  he  is  still 
its  consulting  engineer,  although  about  to  relire  next  month.  I  will  give  you  some 
idea  of  the  advantage  that  has  accrued  to  commerce  from  the  improvement  of  a 
single  waterway.  I  must  confess  I  was  rather  startled  at  the  figures  given  by 
Mr.  Chisholm.  Till  I  heard  them,  I  always  had  a  much  higher  opinion  of  the 
Danube  than  I  have  at  this  moment,  because  I  find  there  are  so  many  canals  in  our 
own  country  which  carry  a  greater  traffic  than  the  Danube.  From  1850  to  1860 
the  average  annual  number  of  British  ships  entering  the  Danube  was  205,  with  a 
mean  capacity  of  195  tons.  From  1896  to  the  present  date  the  average  number  has 
increased  to  420  ships  with  a  mean  capacity  of  1769  tons.  The  largest  record  of 
British  ships  was  in  1893,  when  there  were  905  vessels  aggregating  1^^  million 
tons,  capable  of  carrying  about  double  that  amount  of  cargo.  In  that  year  British 
shipping  accounted  for  88  per  cent,  of  the  total  shipping  frequenting  the  Danube. 
The  principal  exports  from  the  Danube  are  cereals  from  Roumania  and  Bulgaria, 
and  timber  from  the  Carpathian  mountains.  The  export  of  cereals  from  the 
Danubian  ports  in  1867 — the  first  year  for  which  authentic  records  are  available 
— was  2^  million  quarters,  which  is  about  the  average  of  the  ten  preceding  years. 
Forty -two  years  later  it  was  17^  million  quarters,  while  the  average  for  1893  to  1895 
was  12^  million.  In  the  same  interval  freights  from  the  Danube  to  the  United 
Kingdom  have  fallen  from  45s.  to  10s.  per  ton,  or  from  9s.  to  2s.  i>er  quarter. 

Mr.  Henby  Hunter  (chief  engineer  of  the  Manchester  Ship  Canal):  My  only 
apology  for  intervening  is  that  for  thirty-four  years  I  have  been  engaged  in  the 
construction  and  in  the  operation  of  inland  waterways,  and  I  cannot  but  fiel  that 
something  should  be  added  to  the  observations  which  have  been  addressed  to  us 
to-night  by  the  author  of  the  paper.  I  began  my  connection  with  inland  water- 
ways in  the  reconstruction  of  the  river  Weaver  navigation  in  the  county  of  Chester 
in  the  year  1873.  Mr.  Chisholm  has  8pc>ken,  and  spoken  with  accuracy,  of  several 
cases  in  which  waterways  have  been  found,  by  those  who  controlled  them,  for  one 
reason  or  another,  unable  to  compete  with  rail  way.  borne  traflic.    The  river  Weaver 
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NavigatioD,  upon  which  the  main  traffic  is  the  carriage  of  salt,  is  an  exception  to 
that  rule.    From  the  inception  of  that  waterway  efforts  have  been  made  to  keep  it 
up  to  date,  and  the  result  is  that,  although  for  nearly  fifty  years  desperate  efforts 
have  been  made  by  some  of  the  greater  railway  companies,  including  the  London 
and  North- Western,  to  divert  the  traffic  from  that  waterway  to  their  own  routes, 
their  efforts  have  been  entirely  unsuccessful :  so  that  the  traffic  continues  still  to 
be  borne  on  the  waterway  despite  the  competition  of  the  railway  companies.    Then 
again,  I  have  been  connected  for  nearly  a  quarter  of  a  century  with  the  Manchester 
Ship  Canal,  and  I  ask  to  be  allowed  to  supplement,  from  the  point  of  view  of  our 
experience  in  connection  with  the  railways,  the  observations  which  the  lecturer  has 
made.    I  have  been  engaged  for  some  considerable  time  in  extending  the  terminal 
accommodation  of  the  canal  in  Manchester.     In  the  year  1905  His  Majesty  the 
King  opened  a  large  new  dock.    A  few  weeks  before  the  dock  was  opened.  Sir 
George  Nares  came  over  to  see  these  new  dock  works,  and  he  brought  with  him 
a  gentleman  who  is  an  officer  of  the  Board  of  Trade,  and  who  spoke  of  a  well-known 
Manchester  merchant,  and  said,  "  I  was  dining  at  his  house  last  night,  and  I  told 
him  that  I  was  coming  down  to  see  the  Manchester  Dock.    And  he  said  to  me, 
'  My  firm  has  £40,000  in  ordinary  shares  in  the  Manchester  Ship  CaDal.     We  have 
never  received  one  halfpenny  of  dividend ;  we  never  consigned  a  bale  of  goods  by 
it;  we  have  neither  imported  nor  exported  by  it.    And  yet,*  said  he,  *we  think 
that  we  never  invested  money  to  grejiter  advantage.' "    Now,  that  point  of  view 
has  been  omitted  by  the  lecturer  to-night.     Sir  Charles  Watson  reminded  me  of  it. 
He  was  the  British  representative  at  the  St.  Louis  Exposition,  and  at  St.  Louis  I 
had  the  opportunity  of  saying  something  about  the  inland  waterways  of  this 
country,  and  of  referring  to  -certain  figures  which  were  to  illustrate  the  point.     A 
manufacturer  in  the  Potteries  District  had,  as  it  happened,  in  1904,  orders  in  his 
works  for  considerable  quantities  of  pottery  goods  for  London  and  for  New  York. 
The  goods  were  in  his  packing  warehouse  at  the  same  store,  and,  through  a 
mistake  on  the  part  of  the  packers,  some  of  the  crates  which  were  intended  for 
London  were  sent  to  New  York.     The  error  was  not  discovered  until  they  were 
well  on  their  way  across  the  North  Atlantic,  when  a  cable  was  sent,  saying,  *'  Send 
crates  back  direct  to  London."    That  manufacturer  was  able  to  show  that  the  crates 
which  he  sent  directly  from  Tunstall  to  London  cost  him  the  ordinary  rate  of  25«. 
per  ton  for  railway  carriage,  while  the  crates  which  he  sent  from  Tunstall  to  New 
York,  and  thence  to  London,  cost  him  15$.  per  ton.    So  that  it  may  be  said  that 
the  cheapest  route  from  Tunstall  to  London  is  via  New  York.     1  suggest  to  you 
that  the  point  of  view  relating  to  redaction  of  railway  rates  by  canal  competition 
ought  not  to  be  lost  sight  of  in  considering  the  question  of  the  value  of  inland 
waterways  in  this  country. 

Mr.  Hebbertson  :  When  Mr.  Chisholm  addresses  us  he  always  gives  us  some- 
thing to  think  about.  To-night  he  has  shown  us  an  example  of  his  skill  in  dealing 
with  the  very  complicated  problems  of  economic  geography,  a  skill  which  has  given 
him  the  position  of  one  of  the  leading  authorities,  and  made  his  book  the  best  book, 
on  the  subject. 

I  agree  with  the  speaker  who  said  that  the  more  you  study  the  problem  of 
inland  waterways,  the  more  complicated  it  becomes.  It  is  very  easy  to  give  many 
instances  of  this.  Some  canals  can  carry  coal  at  a  profit,  other  canals  cannot  do  so. 
In  fome  cases  coal  is  brought  by  rail  because  the  railway  station  is  at  a  higher 
elevation,  and  it  is  easier  to  cart  downhill  than  uphill.  Where  the  canal  is  higher, 
ooal  may  come  by  canal  for  the  same  reason.  As  Mr.  Chisholm  has  pointed  out, 
one  has  to  be  very  cautious.  The  case  of  the  Erie  canal  is  an  example  in  which 
caution  has  to  be  used  in  coming  to  conclusions.    In  1905,  on  the  Erie  canal 
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every  avulable  boat  was  in  use,  and  some  were  such  rotten  hulks  that  the  insur- 
ance companies  would  not  insure  the  cargoes.  That  was  due  to  the  Erie  canal 
being  in  a  transition  stage,  and  hence  we  cannot  draw  satisfactory  conclusions 
from  the  present  state  of  the  Erie  canal  traffic. 

Mr.  Ghisholm  very  rightly  insisted  on  the  importance  of  quick  delivery,  but 
occasionally  one  finds  the  waterways  are  chosen  because  they  are  slower,  even 
when  more  expensive.  In  the  reports  issued  by  the  Foreign  Office,  you  will  find 
an  account  of  how,  when  the  Russian  wheat  comes  into  Antwerp  in  autumn,  part  is 
sent  to  Strassburg  by  the  Rhine  in  fifteen  days  at  6«.  6d,  per  ton.  Another  part  is 
sent  eastward  to  the  Meuse  and  along  the  Rhine  and  Mame  canal  to  Straesburg, 
taking  six  weeks  and  costing  98.  Qd.  per  ton,  but  the  importer  at  Strassburg  saves 
warehousing  and  gets  delivery  after  he  has  disposed  of  the  wheat  brought  up  the 
Rhine. 

This  problem  of  inland  waterways  has  very  properly  been  brought  before  the 
Geographical  Society,  because  the  geographical  factor  is  very  important  in  this  as 
in  all  transportation  problems.  At  first  sight  transportation  services  would  seem 
to  overcome  the  geographical  factor,  but  the  great  centres  and  routes  of  traffic  are 
very  definitely  controlled  by  geographical  conditions,  and,  indeed,  the  geographical 
factor  becomes  more  instead  of  less  important.  The  orography  of  the  country  has 
to  be  examined  very  carefully.  The  water-supply  has  to  be  considered  from  a 
political  as  well  as  from  a  physical  point  of  view.  One  must  know,  not  merely  how 
much  water  there  is,  but  what  water  is  availal>li>,  and  a  map  is  required  showing 
exactly  how  much  water  can  be  obtained  at  the  present  time  that  is  not  assigned 
to  other  purposes.  The  geographical  factor  comes  in  tbe  economic  as  well  as  in 
the  engineering  problems  of  inland  waterways,  and  it  would  be  easy  to  add  to  the 
illustrations  of  this  which  Mr.  Ghisholm  has  given.  Here,  too,  new  maps,  showing 
not  merely  actual  economic  conditions,  but  economic  potentialities,  are  badly  wanted. 

There  is  one  aspect  which  Mr.  Ghisholm  has  not  emphasized  to-night^  and  that 
is  the  value  of  comparative  geography  in  the  problem.  The  south-eastern  counties 
of  England  have  orographic  conditions  very  similar  to  those  of  the  Paris  basin,  with 
alternate  scari>ed  ridges  of  porous  limestone  or  chalk  and  impervious  clay  plains 
between.  The  rainfall  and  the  conditions  of  water-supply  are  not  very  different. 
The  agricultural  conditions  may  be  a  little  better  in  the  Seine  basin  owing  to  the 
more  southern  latitude.  A  careful  analysis  is  needed  to  show  how  far,  with  fairly 
similar  physical  conditions,  the  economic  conditions  of  the  two  regions  difier.  This 
has  a  practical  bearing  on  the  problem  of  inland  waterways  in  this  country,  because 
it  is  stated  that  along  the  Rhine-Marne  canal  a  very  large  proportion  of  the  traffic 
is  due  to  industries  which  have  sprung  up  since  the  canal  was  constructed.  But 
another  precaution  has  to  be  taken,  because  there  have  been  great  improvements  in 
methods  of  transport  by  road,  rail,  and  water  since  this  canal  was  made.  Before 
coming  to  conclusions  from  French  conditions,  we  have  to  take  into  consideration, 
not  merel}'  comparability  of  the  physical  and  economic  conditions,  but  how  far 
recent  improved  methods  of  transport  affect  the  problem. 

Mr.  Arthur  Lee  :  As  one  of  those  who  took  an  active  part  in  the  agitation 
which  brought  about  the  ai)pointment  of  the  Royal  Gommission,  and  as  one  of  the 
two  witnesses  nominated  by  the  Associated  Ghambers  of  Gommerce  to  give  evidence 
before  that  commission,  I  am  glad  of  the  opportunity  of  saying  one  or  two  words. 
I  was  very  glad  to  hear  what  Mr.  Hunter  had  to  say,  because  this  appeals  to  me 
rather  more  as  an  economic  than  as  a  geographical  question.  1  think  everybody  iu 
this  room  will  agree  that  cheap  transport  is  a  national  advantage.  Where  do  we 
find  that  transport  is  cheapest?  What  are  the  countries  in  which  transport  is 
cheapest?    We  find,  invariably,  that  transport  is  chea[)e8t  where water-communica- 
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tion  ia  best.  Tiie  railway  rales  generally  in  eiiatcnce  in  tbts  country  have  been 
orofully  oompated  with  the  rates  charged  iu  European  countries.  Wb  pay  on 
an  average  8  per  cent,  more  than  the  French,  31  per  cent,  more  than  the  German*, 
33  per  cenL  more  than  the  Belgians,  and  35  per  cent,  mora  tlian  the  Dutch.  Now, 
bow  h*»  that  reduction  been  brought  about?  There  is  an  invaluable  paper — a 
ForeigQ  Office  paper — which  waa  written  by  Consul-Qenaral  Hertzlet  a  yaar  or  two 
a^,  aai  lie  poiats  out  that,  b  conacqueDce  of  the  improvemeDt  ol  the  waterways  in 
Belgium  and  in  Gemiany,  illustrations  of  which  you  have  seen  hare  to-night, 
brtwoen  1888  aud  1903  a  selected  series  of  rates  have  been  reduced  by  3D  per  cent. 
Why  has  no  improvement  taken  place  in  EnglaodV  It  is  becausg  of  the  [x>licy 
pursued  by  the  railway  companies  towards  the  canab.  Hey  have  been  left,  to  use 
the  lecturer's  wonln,  to  fight  it  out  between  tbeuiselvex,  with  the  result,  that  Urn 
tailway  companies'  ratos,  where  tliere  is  no  effective  water-compel itiun,  are  very  much 
highur  than  the  rat«s  where  there  is  sQactive  water-competiBon.  1  have  exnuilntd 
«  Dumber  of  railway  rates  froni  the  two  important  ports  of  Bristol  and  Hull,  The 
arerage  comes  out  iu  thin  way.  Where  there  Is  effective  water-compctiiion,  other 
lyings  Iwing  equal,  the  rates  are  38  per  cent,  lower  than  to  points  wbei'e  there  is  no 
mh  competition.  The  Birmingham  district  has  been  alluded  to  by  the  lecturer  to- 
night, and  ha  lias  sug^ted  there  is  only  local  traffic  there,  and  ooly  likely  to  be  so 
IB  lie  future.  Now,  some  two  or  three  years  ago  it  was  my  duty  to  go  to  Birming- 
e  if  1  could  rouse  the  Birmingham  people  to  action  io  this  matter,  ami  I 
ut  then,  thnt  the  dbtrict  imported  something  like  three  million  tons  a 
ir  of  timber,  grain,  copper,  tin,  lead,  and  zinc,  and  that  by  an  improvement  in  the 
il  conimunj cation  of  the  Severn  they  might  save  probably  something  like  half  a 
»  ton.  But  if  they  saved  only  a  fbilliog  a  too,  that  would  bu  £160,000  a 
id  it  might  be  proHtnlile  to  the  district  to  provide  }iublic  money  for  that  par- 
pcular  purpose,  fur  the  reason  that,  as  all  cossumeru  benefit  by  com|iot{tiou  amongst 
insumer*  pay  rat«a  for  carriage,  wliatover  tliey  are,  in  the  long  run. 
Bat  it  does  not  pay  private  pcntons  Io  ei|icnd  money  on  the  improvement  of  canals, 
beokuse  immediately  they  do  bo  the  railways  make  a  dead  set  at  them,  and  make 
that  particular  traffic  point  unproBtablu.  They  are  able  tu  do  so  by  charging  higher 
rates  to  places  where  there  is  on  such  competition.  U^t  it  wouhl  pay  the  whole 
community  to  put  a  waterway  in  order,  even  it  not  a  ton  of  goods  passed  by 
tiiat  canal,  if  as  a  cooscqueiice  they  were  able  to  get  lower  railway  rates.  Stay 
I  point  out  to  you  that  in  America,  which  has  lieen  Hiiggcstod  as  a  place  from  which 
«■  might  gain  important  lessons,  when  the  water  routes  are  blocked  by  ice,  the 
nilway  rates  go  up  for  those  particular  months  of  the  year.  And  Commissioner 
Finkisof  New  York,  has  said  with  regard  to  the  Erie  canal,  over  which  only  a  small 
perocniAge  of  the  tolal  traffic  goes,  that  the  railway  ralei  are  kept  in  check  by  water- 
transportation.  ThU  explain*  why  New  Tork  State  is  ready  to  sfSend  21  miilicms 
in  improving  that  canal.  Tbo  real  point  is  that  tlie  railways  liAve  a  practical 
monopoly  in  this  country,  and  the  only  means  of  combating  this  monopoly  is 
hy  mean«  of  canals,  within  limits,  of  courne.  Nubody  linnwa  better  than  those  who 
have  stuilicd  the  aubjt'cl,  that  canal  traffic  must  be  conducted  under  very  strict 
limitations,  I  don't  want  anybody  here  to  be  alarmed  at  the  sni^gestion  which  has 
»  made  to-mght  by  one  speaker,  who  Roid  he  did  not  sea  why  public  money 
nitd  be  oipenilod  to  enable  some  people  to  get  their  goods  cheaper.  Now,  I  have 
JT  advocate>l  the  eiponditiire  of  State  money  ;  I  have  spoken  against  it — unless 
h  local  guarantees.  If  you  have  local  guarantees  and  a  local  provision  of  some 
oan  then  safely  ^iva  Slate  aid,  because  the  Stale  gels  its  interest 
toteed  locally,  and  the  laipayers  are  guaranloed  against  loss  by  the  particular 
•A  which  is  benefited  by  cheaper  fri'ight.  With  these  limitations,  1  do  not  see 
V  L— Jui,T,  1906.]  D 
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why  there  is  any  geographic,  economic,  or  engineering  diflSculty  in  the  way  of  pro- 
viding public  funds  to  enable  us  to  put  our  waterways  into  order,  at  all  events  in  as 
good  order  as  they  are  found  in  the  great  commercial  countries  of  the  Continent. 

Mr.  Palmer  :  The  last  speaker  has  mentioned  the  very  points  that  were  in  my 
mind,  and  he  has  covered  so  well  the  grounds  of  Mr.  Hunter's  narrative,  which  shows 
how  cheap  water-carriage  is  to  be  obtained,  that  at  this  late  hour  I  do  not  think  I 
can  usefully  say  anything  further.  The  lecturer  spoke  of  the  canals  between 
Liverpool  and  Wolverhampton  as  being  of  very  small  gauge,  but  notwithstanding 
that,  they  carry  a  very  large  amount  of  traffic.  That  shows  that  although  the 
canals  work  at  a  great  disadvantage,  it  shows  the  value  of  water-carriage.  The 
annual  tonnage  in  England  and  Wales,  according  to  the  last  Board  of  Trade  returns, 
was,  I  think,  something  more  than  34,000,000  tons.  It  should  be  remembered  that 
this  34,000,000  tons  is  with  very  antiquated  canals.  On  the  French  canals  they 
have  only  arrived  at  about  the  same  tonn^e — I  forget  the  exact  figures — after 
having  improved  their  canals  and  spent  something  like  sixty  millions  on  them. 
They  thought  it  worth  their  while  to  improve  their  canals  when  their  tonnage  was 
very  much  smaller — I  think  under  20,000,000  tons,  but  I  am  not  sure  of  the 
figure — ^and  if  it  was  worth  their  while  to  spend  such  a  large  amount  of  money  to 
improve  their  canals  in  order  to  get  cheap  carriage,  well,  it  is  worth  while  for  some- 
thing to  be  done  in  England  to  make  improvements  which  will  give  us  cheap 
carriage.  We  have  been  called  a  nation  of  shopkeepers,  but,  at  any  rate,  we  are 
behind  other  nations  in  the  matter  of  cheap  carriage. 

The  Chairman  :  I  take  the  view  that  canals  are  a  national  blessing,  for  they 
modify  the  pretensions  and  the  monopoly  of  the  railways,  and  I  quite  agree  with 
Mr.  Lee's  view — ^in  fact,  I  am  indebted  to  Mr.  Lee  for  saving  me  from  making  some 
remarks  similar  to  his  own.  Canals  really  dictate  low  railway  tariffs,  and  every  nation  , 
could  afford  to  undertake  the  cutting  of  them  for  Government  account.  Take  the  Erie 
canal.  Twenty  years  ago  it  cost  28.  to  send  a  bushel  of  wheat  from  Chicago  to  New 
York.  Thanks  to  that  waterway,  it  now  costs  .5c{.,  and  the  New  York  Central 
Bailway  is  absolutely  obliged  to  base  its  tariffs  on  the  cost  of  carrying  grain  by  the 
Erie  canaL  There  are  twenty-seven  railway  bridges  across  the  Mississippi  to-day, 
indicating  the  terrific  competition  between  railway  and  water-borne  freights. 
Throughout  the  United  States  the  rivers  and  canals  have  made  freights  as  low  as 
they  are ;  the  average  railway  rate  there  to-day  is  two-thirds  of  a  halfpenny  per  ton 
a  mile.  It  will  be  lower,  for  the  United  States  has  in  hand  eighty  million  sterling 
projected  outlay  for  improving  its  waterways,  and  there  is  now  a  Bill  before  Congress 
for  the  expenditure  of  seventeen  million  sterliog  on  account  of  that  eighty  millions. 
The  large  project  from  Chicago  to  New  Orleans  which  has  been  mentioned  will  also 
bring  the  railways  to  a  realizing  sense  that  it  is  their  duty  to  the  public  to  carry 
freight  as  low  a0  they  can  and  make  a  reasonable  ioterest  on  a  proper  capitalization. 
I  have  no  doubt  the  Danube  regulates  the  railway  rates  in  Austria  and  Hungary, 
that  the  Suez  canal  even  influences  the  rates  on  the  Trans-Siberian  Railway,  and 
that  the  principal  value  of  the  Panama  canal  will  be  to  lower  trans-continental 
railway  freights.  I  am  not  going  to  detain  you  any  longer.  The  subject  with  its 
ramiflcntions  is  so  vast  that  we  might  continue  talking  about  it  for  a  month.  We 
have  only  to  thank  the  lecturer  for  his  extremely  interesting  paper,  and  also  the 
gentlemen  who  have  taken  part  in  the  discussion,  which  has  given  additional  value 
to  the  lecture. 


Mr.  Chisholm,  at  the  meeting,  confined  himself  to  a  brief  expression  of  thanks 
and  of  gratification  at  the  discussion  that  had  been  raised  by  his  paper,  and  excused 
himself  from  replying  on  account  of  the  lateness  of  the  hour.     He  now  desires, 
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however,  to  take  the  opportunity  afforded  him  of  replying  to  criticisms.  Some  of  the 
omissions  to  which  attention  was  called  were  due  solely  to  the  necessity  of  com- 
pression, more  particularly  in  the  reading  of  the  paper,  some  of  the  points  referred 
to  as  overlooked  being  expressly  noted  in  the  paper  as  written  and  printed.  Several 
instances  of  transport  costs  adduced  by  different  speakers  serve  very  well  to  show 
how  complex  the  problem  of  transport  is,  but  they  may  be  described  as  belongiog  to 
the  cariosities  of  transport,  each  demanding  special  inquiry,  whereas  in  the  paper 
an  attempt  has  been  made  to  ascertain  the  normal  and  typical.  The  objection  most 
frequently  urged  by  critics  was  that  in  the  paper  the  indirect  influence  of  low 
water  rates  on  railway  rates  was  overlooked,  and  it  was  contended  that  indirect 
benefits  of  this  kind  may  more  than  make  good  direct  losses  on  water  transport. 
'Jlie  fact  of  sucb  indirect  influence  is  unquestionable.  The  author  of  the  paper,  in 
the  later  editions  of  his  'Commercial  Geography,*  has  quoted  without  one  word  of 
dissent  the  opinion  of  an  American  railway-traffic  manager  to  the  effect  that  the 
influence  of  the  Mississippi  in  the  making  of  rates  is  almost  contcnninous  \vith  the 
Rocky  mountains  on  the  one  side  and  the  Atlantic  on  the  other.  In  the  case  of 
effective  paying  waterways  like  the  Aire  and  Calder  and  the  Weaver  navigations, 
the  influence,  both  direct  and  indirect,  on  transport  charges  must  be  regarded  as 
wholly  salutary ;  but,  in  reply  to  those  who  think  that  this  consideration  would 
justify  the  expenditure  of  public  money  either  derived  from  the  general  revenue  of 
the  country  or  (less  objectionably)  from  the  districts  principally  interested  in  canals 
not  expected  to  pay  directly,  the  author  of  the  paper  would  invite  attention  to  these 
considerations,  which,  it  must  be  confessed,  take  us  rather  far  from  the  field  of 
geography.  It  must  be  admitted  that  the  indirect  influence  of  navigations  like  the 
Aire  and  Calder  and  the  Weaver  would  be  still  greater  if  these  navigations  renounced 
all  profits  on  their  business,  but  no  one  surely  would  contend  that  in  the  interest  of 
the  general  public  it  is  their  duty  to  do  so.  If  it  is  recognized  as  reasonable  that 
such  private  companies  should  earn  such  profits  as  they  can,  it  would  seem  to  be 
reasonable,  also,  that  waterways  constructed  with  public  money  should  be  made  to 
pay  if  they  can.  Now,  it  cannot  be  questioned  that  any  benefit  that  would  accrue 
indirectly  to  tbe  general  public  from  the  construction  of  a  waterway  with  public  money 
must  come  through  the  traders.  They  must  benefit  not  merely  primarily,  but 
chiefly,  and,  above  all,  those  traders  who  deal  in  the  commodities  in  which  water- 
ways are  able  to  compete  most  effectively  with  railways.  If,  therefore,  it  is  proposed 
to  construct  with  public  funds  a  waterway  which  admittedly  will  not  pay  under  the 
existing  conditions  of  competition,  it  would  appear  to  be  reasonable  for  the  district 
supplying  the  money  to  ask  for  powers  to  levy  contributions  in  support  of  the  water- 
way from  those  traders  who  would  principally  benefit  by  it  whether  they  sent  goods 
by  the  waterway  or  not.  Otherwise  the  benefit  is  distributed  out  of  proportion  to 
the  harden.  Let  ns  suppose,  then,  that  powers  were  granted  to  levy  rates  in  the 
interest  of  the  waterway  on  railway-borne  goods,  especially  of  those  classes  in  respect 
of  which  the  competition  of  waterways  with  railways  is  most  serious.  What  would 
the  effect  of  that  be  ?  The  railways  have,  in  consequence  of  the  indirect  influence 
undoubtedly  exercised  by  the  waterway,  reduced  their  rates  compulsorily.  This 
levying  of  rates  in  the  interest  of  the  waterway  would  be  in  effect  a  raising  of  the 
railway  rates,  but  not  an  undue  raising  so  far  as  the  traders  are  concerned.  Much 
of  the  traffic  would  thus  be  driven  to  the  waterway.  The  waterway  might  thus  be 
made  to  pay,  but  would  this  method  of  making  it  pay  not  bring  into  glaring  relief 
the  injustice  that  would  be  done  to  the  railways  ? 
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THE  ORIGIN  AND   INFLUENCE  OF  THE   CHIEF   PHYSICAL 
FEATURES  OF  NORTHUMBERLAND  AND  DURHAM.* 

By  DAVID  WOOLAOOTT,  D.So.,  F.G.S..  Armstrong  College,  Newcastle. 

In  a  paper  on  "  England  and  Wales  viewed  geographically,"  Dr.  Mill 
has  shown  that  geology  to  a  certain  extent,  and  geography  to  a  far 
greater,  derive  much  of  their  interest  from  the  causal  idea.  (1)  t  Creo- 
logical  and  geographical  phenomena  may  be  considered  from  two  distinct 
standpoints,  firstly,  from  that  of  their  origin  and  development — mainly 
the  province  of  the  geologist — and,  secondly,  from  that  of  their  bearing 
on  humanity,  its  places  of  settlement  and  lines  of  movement,  chiefly  the 
work  of  the  geographer.  When  the  geologist  views  the  topography  of 
a  country,  he  sees  a  series  of  panoramic  changes  leading  up  to  the 
present  configuration  ;  but  to  the  geographer  the  existing  contour  is  in 
its  broader  outlines  unchangeable,  and  he  endeavours  to  trace  the  in- 
fluence that  this  immutability  of  the  surface  has  on  mankind.  In  this 
paper  I  desire  to  examine  the  physical  features  of  Northumberland  and 
Durham  from  two  separate,  but  closely  connected,  positions,  viz.  that  of 
their  geographical  evolution,  and  that  of  their  influence  on  the  deter- 
mination of  the  place  of  town  and  city,  and  routes  of  migration  and 
commerce. 

The  Pennine  chain  and  Cheviot  hills  form  the  main  gathering- 
grounds  for  the  waters  that  flow  over  the  two  north-eastern  counties. 
The  former  is  a  faulted  anticlinal  of  Carboniferous  rocks,  the  latter  is  an 
igneous  massif  of  the  Old  Red  Sandstone  age.  From  them  the  rocks 
dip  gently  towards  the  east  and  south-east,  and  the  rivers  are,  and  in 
former  times  wore  much  more,  adjusted  to  this  fundamental  geological 
structaro.  The  time  at  which  the  evolution  of  the  present  topography 
of  Northumbria  began  is  hypothetical,  as  it  is  almost  impossible  to  fix 
with  any  certainty  the  period  when  the  era  of  deposition  gave  place  to 
that  of  denudation. 

From  the  available  evidence,  it  is  impossible  to  make  any  definite 
assertion  as  to  whether  the  Pennines  were  ever  entirely  covered  by  any 
of  the  deposits  of  the  Mesozoic  age  ;  it  is,  however,  clear  that  the  extent 
of  country  that  was  covered  by  the  Upper  Cretaceous  sea  would  be  such 
that  very  little  denudation  would  be  taking  place  within  the  two  north- 
eastern counties  of  England,  and,  consequently,  the  initiation  of  the 
present  topography  of  the  country  would  not  take  place  until  the  post- 
Cretaceous  uplift.     If  any  one  desires  to  pursne  this  subject  further, 


♦  Research  Department,  April  19,  1907.  Sequel  to  a  paper  on  "The  Superficial 
Deposits  and  Pre-(tlacial  Valleys  of  the  Northumberland  and  Durham  Coalfield'* 
{Quart.  Journ.  OeoL  Soc,  vol.  61,  1905,  pp.  64-96). 

t  Numbers  between  parentheses  r^f^r  to  Bibliographical  list  at  end  of  paper. 
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referenoe  should  be  made  to  papers  (2)  to  (5),  whose  titles  are  given  in 
the  bibliographical  list  annexed  to  this  paper. 

The  moyement  of  elevation  that  began  in  early  Tertiary  times,  and 
culminated  during  the  Miocene  period,  ushers  in  the  most  influential 
cycle  of  river  development  in  the  two  north-eastern  counties.  It  made 
Britain  throughout  the  Tertiary  age  a  part  of  the  European  continent, 
and  the  greater  portion  of  the  area  at  present  occupied  by  the  North 
Sea,  dry  land.  The  elevation  was  greater  in  the  west,  and  the  land 
sloped  gently  from  the  Pennines  towards  the  east,  corresponding  roughly 
with  the  dip  of  the  strata ;  thus  a  series  of  consequent  streams,  having 

Map  of  Northumberland  and  Durham  showing  the  direction 
of  the  chief  rivers  prior  to  the  Glacial  period. 


their  source  in  the  Cheviots  and  Pennines,  was  initiated.  The  con- 
structional shore-line  probably  lay  far  to  the  east  and  north  of  the 
present  coast  line;  indeed,  for  a  considerable  period  all  the  rivers  were 
tributary  to  a  major  stream  running  along  the  middle  of  the  North  Sea 
area.  An  era  of  sub-aerial  denudation  held  sway  over  Northumbria, 
and  continued  without  a  break  from  the  Miocene  to  the  Glacial  period. 
It  was  during  this  protracted  epoch  that  the  pre-Glacial  valleys  of  the 
noriheni  counties  were  developed,  the  escarpments  of  Tynedale  and 
Weardale  gradually  evolved,  (6)  and  the  broader  features  of  the  present 
topography  produced.     The  chief  escarpment  of  the  two  counties  is  that 
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of  the  great  intrusive  sheet  of  the  Whin  Sill,  whieh  nms  in  an  almoBt 
continuous  scarp  across  Northumbbrloind  from  Gilsland  to  the  north  of 
Belford.  The  outcrop  of  this  rork  has  been  of  coueiderable  historical 
ioiportauce,  and  is  of  eoiiie  geographical  interest.  Along  it  fur  about  18 
miles  the  Roman  Wall  of  Hudriao  was  built,  aud  the  castles  of  Dunslon- 
borough  aud  Bamborough,  which  in  early  daya  acted  as  foci  for  plaoes 
of  human  settlement,  were  erected  on  it.  The  Northumberland  lakes 
partly  owe  tbeir  origin  to  it,  and  it  has  added  to  tlio  beauty  and  variety 
of  the  norlbern  coast  of  Northumbria. 

The  moat  noticeable  feature  of  the  uplands  of  the  two  north-eastern 
counties  is  the  centric  development  of  the  South  Tyne,  Wear,  and  Tees, 
which  are  all  dip-streanis  flowing  from  the  Crossfel!  urea.    This  nrrange- 


raent  ap[)oars  to  have  been  produced  by  the  ujilift  of  tlio  Fenniues 
having  been  accentuated  in  the  region,  where  the  culminating  summit  of 
that  range  lies.  In  the  north  of  England  the  Fennincs  form  a  complete 
water-parting  between  the  east  and  west  of  Eugland,  except  along  the 
line  of  the  Tyne  Gap,  which  is  a  valley  cutting  across  the  Fenninos  at 
an  elevation  of  lens  than  600  feet,  and  coneequently  forming  a  natural 
commercial  route  between  the  east  aud  west  of  Northern  England. 
This  gap,  as  well  as  the  development  of  the  South  Tyne,  Wear, 
Tecs,  and  other  streams  from  a  central  area,  can  \ie  clearly  seen  on 
any  physical  map  of  England.  Mackinder,  in  his  'Britain  and  the 
British  Seas,'  (7)  suggests  that  the  source  of  the  Tyne  once  lay  in  tha 
region  of  the  Solway  Firth ;  that  the  Nith  and  Annan  were  its  beitd- 
waters;    and    that   (he    Tyne  t_iap,   though  ultimately  due  to  a  local 
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^^fdownfold  transverse  to  the  Feuuinott,  was  the  fuftner  oourse  of  tlie  upper 
^^KTyue.  On  this  hj>poth(.'eis  tho  Edoo,  a  river  possibly  of  later  dovelop- 
^^BmeDl,  whose  valley  is  cut  in  the  soft  and  uDresisting  New  Bod  deposits, 
^^■l&usl  liure  caught  up  these  hcadwatorH.  It  seems  much  more  probable 
^^Ettat  thid  transverse  valley  has  been  eroded  by  the  IrthJug,  now  a  tribu- 
^^Etuy  of  the  Eden,  but  which  has  beuu  proved  to  have  been,  even  iu  post- 
^KOlacial  timftii,  one  of  the  Tyue.  (H)  This  easterly  flowing  stream  would 
^^He  confluent  with  the  South  Tyne,  which  from  Uultwhiiitlu  to  Hexbam 
^^BJB  a  strike  stream.  Jt  was  also  during  this  period  that  the  valleys  of 
^^Blhe  southerly  flowing  Bedewater  and  North  Tyne,  and  those  of  the 
^^BMsterly  flowing  'I'yue  and  Coquet  were  developed.  '  The  drainage  of  the 
^^B'West  of  Northumberland  is  qaile  distinct  from  that  of  the  east,  a  feature 
^^■4iie  to  the  Corhiidge  fold,  the  axis  of  which  runs  from  the  Cheviots  t<j 
^Hthe  Tyne,  near  where  Corbridge  now  stands.  Prof.  Lebour  says  of  thia 
^Bstnictare,  "  It  was  a  long,  low-arched  saddleback  or  anticliual,  the  result 
^^Btf  which  was  that  only  to  the  east  of  it  did  the  beds  dip  steadily  to  the 
^^Hawt,  whereas  on  the  other  side  they  cither  lay  flat  or  gently  rolling. "(9) 
^^Bbe  influence  of  this  fold  iu  separating  the  river-basins  of  the  North 
^^Hlyae  and  itcdewater  from  that  of  the  rivers  flowing  eastward  into  tbe 
^^Horth  Sea  has  been  considerable.  Its  axiu  forms  a  watershed  dividing 
^^■Bke  dntinuge  of  tbe  west  of  Northumberland  from  that  of  the  east.  The 
^Hnllej-a  of  the  Tweed  aud  its  tributaiy  the  Till,  which  flows  along  the 
^^■totem  foot  of  the  Cheviots,  were  also  formed  during  this  cycle, 
^^ft  Cowper  Reed,  in  bis  '  Geological  History  of  the  liivera  of  East  York- 
^^Hnire,'  &bows  that  at  the  boginuiug  of  this  epoch  the  Wear  would  be  a 
^^Kibntary  of  the  Tees,  which  flowed  right  across  tbe  Jurassic  outcrops  iu 
^^Ke  line  of  tlie  present  Leveu  aud  the  Eak.  Both  these  rivers  wore 
^^Bfterwards  beheaded  by  ^ubsequents,  the  Wear  by  a  tributary  of  the 
^^H^no  that  had  developed  along  the  edge  of  the  Permian  escarpment,  and 
^H^e  Tees  by  a  parallel  stream,  which  had  worked  back  along  the  Trtassic 
outcrop.  (10) 

During  this  era  between  the  Miocene  and  Glacial  periods  the  pre- 

Glttcial  valleys  of  the  northern  coalfield  were  produced.    In  my  paper  on 

theee  valley8,(ll)  it  is  proved,  from  a  study  of  the  borings  made  in  that 

area,  that  the  present  rook-Hurfuce  of  (he  country  lies,  iu  a  great  numlier 

uf  places,  at  a  considerable  depth  l)uncath  soa-lovol,  reucbiug  a  luaximuni 

uf  141    feet,  and  that  the  trend  of  these  points  is  along  cerluin  more  or 

less  clearly  defined  lines — the  paths  along  which  the  pre-GIacial  streams 

ran.    Tbese  valleys,  now  filled  or  partly  tilled  with  sniwrlicial  deixwits, 

■re  shown  in  most  cases  (o  be  the  continuation  of  the  higher  reaches  of 

the  present  river  courses,  and  in  others  to  bear  little  or  no  relation  to 

them.    They,  however,  afliird  us  a  means  of  reconstructing,  with  tolerable 

^— mouncy,  the  drainage  prior  to  the  Glacial  i)eriod ;  besides,  tliey  prove 

^Httat  dnring  this  cycle  of  river  development  the  laud  must  have  stood 

^^Hglier  than  at  present.    The  pre-Glacial  Wear,  flowing  along  the  t>arlly 
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filled  valley  of  the  "  Wash,"  debouched  into  the  Tyne ;  the  trend  of  the 
last-named  river  in  that  era  was  very  similar  to  that  of  the  present  one ; 
while  the  pre-Glacial  valleys  of  the  "  Sleekbum  "  and  the  ♦'  Druridge  " 
existed  further  north ;  and  in  his  '  Great  Ice  Age/  Prof.  James  Geikie 
proves  that  the  pre-  and  post-Glacial  courses  of  the  Tweed  differ  from  one 
another  considerably.  (12)  It  is  shown  in  my  paper  that  the  slope  of  the 
rock-floor  down  the  Tyne  valley  is  not — so  far  as  can  be  gained  from 
the  borings  made  along  it — uniformly  eastwards,  but  as  the  valley  form 
can  be  traced  down  its  entire  length,  there  seems  to  be  no  other  possible 
explanation  of  the  origin  of  this  valley.  (13)  The  peculiarities  of  its 
slope,  which  appears  to  be  of  a  switchback  nature,  must  be  due — ^if  they 
really  exist — to  differential  earth-movements  subsequent  to  its  develop- 
ment. Besides  the  major  pre-Glacial  valleys,  there  are  numerous  minor 
tributary  watercourses;  indeed,  all  the  so-called  "washes"  that  occur 
on  the  surface  of  the  northern  coalfield  are  of  this  nature. 

It  is  only  in  the  uplands  of  the  northern  counties  that  the  primary 
adjustment  of  the  rivers  to  the  dip  and  strike  of  the  rooks  holds  good 
now,  because  only  in  these  regions  are  they  flowing  entirely  over  the 
rock-floor ;  in  the  lowlands  the  streams  now  run  over  a  varied  platform 
of  rock  and  boulder  clay,  and  are  not  adjusted  to  the  lie  of  the  rooks 
(see  p.  44). 

The  main  pre-Glacial  valleys  of  the  Tweed,  Tyne,  upper  Wear,  and 
Tees  are  broad ;  and  the  drift  which  now  partly  masks  them  has  been 
levelled  out,  so  that  they  have  become  the  easiest  and  busiest  routes  for 
the  lines  of  east  and  west  human  movement  in  the  north  of  England, 
and  the  chief  places  of  settlement  have  been  fixed  along  them.  Thus 
Haltwhistle  lies  at  the  junction  of  the  pre-Glacial  "  Tyne  Gap  "  and  the 
South  Tyne,  Hexham  at  the  junction  of  the  Tyne  and  North  Tyne, 
while  along  the  valleys  of  these  rivers  numerous  towns  and  villages  have 
been  erected.  Corbridge  lies  on  a  wide  flat  of  assorted  drift,  Newcastle 
and  most  of  the  other  large  towns  of  the  lower  Tyne  stand  on  drift 
within  the  line  of  the  pre-Glacial  valley.  Along  the  Wear,  Stanhope, 
Bishop  Auckland,  Durham,  and  Chester-le-Street  are  all  situated  on 
the  course  of  the  valley  of  earlier  development. 

It  is  certain  that  this  period  of  greater  elevation  during  the  Ter- 
tiary age  is  the  most  important  so  far  as  the  development  of  the 
present  topography  and  physical  features  of  Northumberland  and 
Durham  are  concerned.  During  the  whole  of  this  long  cycle  the 
surface  of  these  two  counties  was  being  eroded  without  cessation  by 
the  forces  of  sub-aerial  denudation,  and  if  the  conditions  had  not  changed 
a  "  peneplain  "  would  have  been  gradually  evolved. 

The  next  cycle  of  river  development  commences  with  the  passing 
away  of  the  Ice  age.  The  ice  filled  up  the  major  existing  valleys  and 
checked  their  development ;  it  also  carried  with  it  the  screes  lying  at 
the  foot  of  the  escarpments,  which  were  rounded  and  polished  and  made 
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less  diatioct  feature§.  Along  tlie  Talleys  little  or  do  denudation  liad  been 
done  by  the  ice,  and  oxoept  that  it  had  Bmootbed  their  sid<«  and  ruuuded 
off  the  irregularitiee  yf  their  ooutour,  it  had  not  altert-d  thuir  courtie. 
Diiriuy  the  period  of  niasimura  gtuciatiou  there  Wi-re  Bfvoral  iceflows 
paaeing  over  the  two  north-easteru  ooiuitien,  which,  whilu  more  or  le^s 
diittiuut  on  the  higher  grouad,  graduaUy  merged  together  on  ihe  lowor. 
One  swept  round  tho  Cheviots  I'rom  the  south  ol'  Suotlaud,  and  puuied 
soiilhwardH  over  the  coastal  region  of  Nurthunj  her  land  and  niirlh-euHt 
Durham  ;  another  crept  acroBB  Noiihiimberlaud  from  the  woet,  filled  up 
the  Tyne  valley,  and  tumi'd  eouthwarda  over  central  Durham ;  a  loual 
one  morod  down  the  South  Tyne  and  united  with  the  lust ;  the  Wear 
and  Hpper  Teea  formed  separate  gathering- grounds  of  their  own  ;  while 
the  ice  from  the  Eden  valley  and  the  Lake  Distrii;t  jjaBsed  over  Stain- 
moor  and  then  down  the  valley  of  the  Teea.  All  the  main  atreams, 
viz.  thoee  from  the  south  of  Scotland  and  western  England,  and  thobe 
down  the  main  river  vallcya,  received  a  southerly  component  due  to  the 
pressure  of  the  main  maaa  of  ice  occupying  tlie  North  Sea,  which  oame 
very  near  to,  although  it  proLably  never  reaohed,  tho  coast  of  either 
Korthamberland  or  Durham.  Many  of  tho  valleys  of  the  Cheviola,  and 
some  of  those  tributary  to  tho  Tyne,  were  not  filled  with  ice,  and  hence 


ahedt).  (14)     Many  8ucli  slacks  occur  un  the  Cheviuts  aud  un  the  higher 
ground  between  the  Allen,  Tjue,  and  J)erwent. 

Also  at  the  end  of  the  period  of  glaciation  the  iee  uppearu  to  tiaT«    i 

melted  froin  certain  districts  over  which  uo  wain  sheet  waa  passing,    j 

as  that  of  oeutrul  Nurthuinberland,  quicker  than  it  did  along  the  couotry 

covered  by  the  main  icoHowa,  and  hence  ice-dauiiueil  lakes  occapyiug   • 

large  aroas  were  formed,  and  overflows  from  these  have  cut  channels 

across  the  minor  watersheds  on  the  lower  ground.     Some  of  the  dry 

slacks  occurring  on  the  coalfield  to  the  north-weat  of  Newcastle  are  of 

this  nature,  and  the  gap  in  the  Magncsian  Limestone  esciu-i>meDt  at 

Ferryhill,  through  which    the   North-Eastern  Hallway  runs,  was  also 

produced  in  some  such  manner  as  that  liere  stated.  I 

After  the  glacial  period  the  main  valleys  formed  prior  to  that  tima    | 
were  partly,  and  many  of  the  minor  valleys  entirely,  filled  with  bonlder 
clay    and    other   superficial    deposits,    little    or    no   evidence   of  their 
cxist<ince  being  left  on  the  contour  of  the  country.     Tiie  new  rlvora  of 
the  post-Qlacial  epoch   began  to  oarve   their  valleys  under  new  oon- 
ditions,  on  land  already  partially  eroded  but  standing  at  a  lower  level    ' 
than   in    the   former   cycle  of  river  development,  and  on  a  new  plat-    , 
form  of  denudation  consisting  of  rock  and  boulder  claj".     'I'he  valleys    ' 
of    the   higher   reaches   of    the    pre-Qlacial    streams   wbich    had  not    i 
been  entirely  obliterated  ijy  the  mantle  of  drift  became   llie  natural    ' 
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Waterways  vf  the  new  era ;  bnt  as  they  were  partly  filled  up,  new 
nannels  had  to  be  ont,  and  hence  a  great  tliickneBs  of  the  originiil 
Bnperficial  deposits  has  been  removed  or  reas£orted.  The  river  teiraccs 
of  tbe  Tyne  and  Wear,  wbicb  are  found  in  Ibe  fuiroer  river  valley  as 
high  as  the  300-feet  contour-line,  were  produced  from  tbe  drift  that 
unoe  fiJled  it  up  to  and  above  tliat  level,  (16)  Auother  couHequence  of 
this  denudation  of  the  glacial  formationa  is  that  tbe  Tyne,  Wear,  and 
Tees  have,  in  many  places  along  their  coureu  and  fur  lung  distances, 

Ihaughs  formed  of  reassorted  drift.     Tbe  river§  are  manifestly  not 
ng  out  new  valleys,  but  siiperposing  a  new  watercourse  on  an  older 


one  of  larger,  broader,  and  deeper  dimensions.  The  wide  alluvial  flats 
We  evidently  had  an  important  effect  on  the  determination  of  tbe 
Jiroction  of  tbe  principal  routes  of  commerce,  and  Ibe  sitnation  of  the 
towua  and  villogCK.  The  railways  have  been  laid  along  tho  haiighs 
rf  the  poet-glnciul  streams.  The  Newcastle  to  llaltuhislle  line  follows 
the  conrac  of  the  Tyue,  and  its  principal  branchcH  pass  into  the  more 
Kcluded  parts  of  tbe  country  along  the  pro-Olacial  valleys.  The  North 
British  branch  from  Hexham  into  Scotland  cn^eps  along  the  side  of  the 
Sorth  Tyne.  and  tho  llaltwhietle  to  Alston  along  tho  Soulh  Tyne. 
Tlie  main  line  from  Dsrliugton  to  Newcastle  passes  into  the  pru-Glacial 


44    OKIGIN  AND  INFLUENCE  OP  THE  CHIEF  PHYSICAL  FEATUESS 


Wear  valley  near  Darbam,  and  then  along  the  *'  Wash  "  into  Newcastle, 
while  the  Wear  valley  branch  follows  the  course  of  that  river  right 
into  the  heart  of  mid-Durham.  Newcastle,  Blaydon,  Hexham,  and 
Haltwhistle  lie  on  the  alluvial  flats  of  the  Tyne,  and  Durham,  Bishop 
Auckland,  and  Stanhope  have  been  erected  on  those  of  the  Wear. 

Along  the  lower  reaches  of  the  rivers  many  changes  have  taken 
place,  the  tracks  of  the  streams  that  developed  on  the  new  land  surface 
being  in  many  cases  totally  different  from  those  of  the  pre-Glacial. 
Sometimes  the  newly  formed  waters  have  totally  left  the  old  valleys 
and  denuded  entirely  new  paths,  e,g.  the  Wear  from  Durham  to  Sunder- 

Map  showing  the  present  rivers  of  Northumberland  and 

Durham. 
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land ;  while  in  others  the  new  rivers  keep  in  the  direction  of  the  old 
thalweg,  only  deviating  from  it  at  certain  points,  as  in  the  case  of  the 
Tyne  below  Newcastle ;  also  several  entirely  new  waterways  have 
been  produced,  e,g.  those  of  the  Wansbeck  and  the  Blyth ;  and,  yet 
again,  some  of  the  ancient  valleys  were  so  entirely  masked  by  the  super- 
ficial deposits  that  no  evidence  of  their  existence  has  been  left  on  the 
topography  of  the  country,  and  they  could  only  be  traced  by  the  borings 
that  have  been  made  along  them.  The  "  Sleekburn  "  and  the  "  Dru- 
ridge  "  pro-Glacial  valleys  are  the  chief  examples  of  such,  but  numerous 
minor  **  washes  "  exist  on  the  coalfield.  The  latter  can,  however,  only 
be  clearly  elucidated  by  the  thorough  examination  of  each  particular 
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Bdiatrict  by  local  workom.     A  fuller  description  of  tho  difference  between 
P^be  dr&inage  of  the  pre-Glacial  and  poet-Glacial  Hnrfaces  will  h&  found 
In  my  paper  on  "  The  Superficial  Deposits  and  Pro-Glacial  Valleys  of  tho 
^Northumberland  and  Durham  Coalfielil."  (16) 

Another  int«re6ting  feature  of  the  new  streams  is  the  manner  in 
'^v'hich  some  (if  them  are  developed  along  the  sides  of  the  partly  masked 
pre-Glacial  valleys,  and  have  eroded  tlieir  new  courses  through  rock 
rather  than  boulder  clay.  This  in  most  probably  due  to  the  original 
surface  of  the  drift  having  been  convex.  The  best  example  of  this 
a  is  that  of  the  Wear,  which  from  Durham  to  Chester-le-Slreet 
tow«  along  the  eaeteru  edge  u{  the  "  Wash,"  its  wide  and  deep  pre- 
aiacial  course.  (17) 

The  present  trend  of  many  of  the  rivers  of  Northumberland  and 
n  differs  from  that  of  the  earlier  cycle.  In  their  higher  reaches 
w  watercourses  correspond  with  those  of  tho  former  period,  hut 
r  lower  portions,  deviations  of  considerable  moment  have  occurred. 
f  he  present  upper  Wear  valley  is  superimposed  on  that  of  the  old  one 
^m  far  ae  Dnrham,  but  from  that  city  this  river  keeps  for  miles  along 
tlie  side  of  tho  "Wash,"  and  finallyhaa  developed  anew  track  during  the 
recent  period  from  Chester-le- Street  to  the  sea,  breaching  the  Permian 
escarpment  on  its  way.  The  new  valley  has  been  denuded  since  the  forma- 
tion of  the  raised  beaches  of  the  district,  which  will  lie  discussed  later. 
The  Tyne  follows  tho  direction  of  its  old  path,  only  deviating  from  it  at 
Walker  and  one  or  two  other  places,  while  farther  north  the  conrsea 
of  the  Blyth,  Wansbeek,  and  lower  Coquet  are  new,  and  the  "Sleek- 
bum  "  and  "  Drnridgo  "  valleys  of  a  former  epoch  are  drowued  beneath 
the  drift.  Of  smaller  sfreama  of  post-Glacial  origin,  the  Team,  which 
flows  over  the  snrface  of  the  glacial  deposits  along  the  "  Wash,"  the 
Don,  the  Cheviugton  and  Scaton  Burns  are  examples.  The  larger 
tributary  vallej-a  of  tho  Tyne  and  Wear,  such  as  the  East  and  West  Allen, 
Uie  Df.Twent,  the  Itookhope  Bum,  and  the  Browney,  existed  in  the 
earlier  cycle  of  river  development,  while  many  of  the  smaller  belong  to 
the  later  era,  as  tho  Nowbnru  and  Haltwhislle  Burn.  In  both  the 
present  and  former  eras  some  obscquent  or  "  anti-dip "  streams  have 
flowed  into  the  Wear  between  Bishop  Auckland  and  Chester-Ie-Street 
Om  the  Permian  encarpment. 
There  are  five  di&tiuct  types  of  valley  in  the  north-eastern  counties. 
I  The  first,  of  wbioh  the  Tyne  is  tho  best  example,  is  where  the  post- 
iQlacial  river-conrse,  with  its  broad  alluvial  flats  of  reasserted  drift,  is 
nperimpoaed  on  the  wide  depressed  one  of  the  earlier  epoch  of  denuda- 
The  most  clearly  defined  instance  of  the  second  is  that  of  the 
near  between  Durham  and  Ohester-le- Street,  where  the  valley  of  later 
kvelopment  has  been  eroded  through  rock  along  the  side  of  the 
of  the  former  epoch.  The  third  and  fourth  are  entirely  of 
.glacial  origin,  and  have  been  denuded  since  the  formation  of  the 


Sections  across  the  principal  types  of  valleys  i 
Northumberland  and  Durham. 
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Ssed  beacbea,  being,  therefore,  of  very  recent  formation.  The  deep 
orge-Uke  "  denes  "  of  the  Magnceian  Limestone  area  have  the  heachea 
ixposed  on  either  side  of  their  flanks,  and  have  been  denuded  rapidly 
throngh  raised  beach,  drift,  and  rook  as  the  ooaatal  region  emerged  from 
tlie  sea.  The  valleys  of  the  Wausbeek  and  the  lower  Wear  are  similar 
in  formation,  and  have  been  cut  through  the  snperSoiiil  deposils  down 
into  the  rock,  but  their  relation  to  the  raised  beaehea  is  not  bo  clear  as  in 
the  third  type;  they  are,  however,  of  esjctly  nimilar  origin.  The  last 
s  thntof  the  dry  vallevBor  "  i)lackB"of  the  two  counties.  Some  are 
'e-tilacial  valleys — as  the  Hopes  of  the  Formian  area  of  east  Durham — 


wLich  have  been  nnfllled  by  drift;  others  are  the  overflow  channels 
of  glacier  lakes,  as  the  Beldon  Clengh  near  Blanchland,  and  the  channel 
KtoK  Humbledon  Heugh  (Cheviots):  while  others,  as  the  dry  slacks, 
vbich  can  be  observed  near  Newcastle,  whether  cut  ihrongh  drift 
entirely  or  through  it  into  the  rock,  were  possibly  formed  when  the 
ice  was  finally  melting  from  certain  areas,  and  the  water  wns  being 
dammeil  back  by  the  main  iceflows,  which  had  not  as  yet  finally 
tetreateii.  Prof  Lebonr  snggested,  some  thirty  years  ago,  that  the  old 
Verthnmbriaii  word  "swire  "  should  be  given  to  the  deep-cut,  narrow 
iry  slacks.  (18)  This  word  "swire,"  or  "  swyre,"  is  defined  as  the 
Wlow  or  defile  near  the  summit  of  a  hill.     Some  such  word,  if  adopted 
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to  include  all  kinds  of  slacks  and  dry  yalleys,  would  prove  exceedingly 
useful. 

The  valleys  of  post-Glacial  origin,  of  which  the  Wansbock  is  a  good 
example,  are  narrow  and  gorge-like  where  they  have  been  denuded 
through  rock,  and  are  thus  clearly  differentiated  from  those  of  the 
earlier  epoch,  whose  sides  slope  down  gently  to  the  "thalweg."  The 
latter  bear  evidence  to  the  protracted  action  of  the  forces  of  sub-aerial 
denudation,  while  the  former  have  been  carved  rapidly,  and  atmo- 
spheric and  other  agents  of  surface  waste  have  not  broadened  and 
widened  them  to  any  considerable  extent.  The  valleys  of  the  two 
cycles  are  distinct,  and  the  outlets  of  the  rivers  flowing  in  them  are 
also  quite  different  in  character;  thus  the  mouths  of  the  superimposed 
valleys  of  the  Tyne  aud  Tees  are  broad,  and  have  a  wide  area  of  flat 
land  on  either  side  of  them,  while  those  of  the  post-Glacial  rivers  of  the 
Wear  and  Wansbeck  are  narrow.  This  has  had  a  considerable  inflnence 
on  the  commercial  development  of  these  rivers.  The  premier  position  of 
the  Tyne  depends  on  the  fact  that  it  flows  in  a  superimposed  valley ; 
thus  its  haughs,  on  which  its  towns,  villages,  and  shipyards  are  built, 
are  broad,  and  extend  for  miles  along  its  entire  lower  course,  while  its 
mouth  is  wide  and  of  easy  approach.  The  haughs  of  the  Wear  do  not 
reach  to  its  narrow  mouth,  and  its  sides  rise  steeply  from  the  waterway. 

The  geographical  position  and  commercial  importance  of  Newcastle 
is  duo  to  the  broad,  flat,  superimposed  valleys  of  the  Tyne,  Derwent,  and 
Team  converging  there.  It  is  also  of  easy  access  from  the  boulder  day 
flats  of  Cleadon  and  Fulwell.  All  the  railways  that  enter  Newcastle 
have  been  constructed  without  meeting  with  any  important  phynoal 
barrier — no  tunnels  and  few  cuttings  have  had  to  be  made.  The  main 
roads  running  from  that  city  are  also  of  easy  gradient,  with  the  excep- 
tion of  those  that  climb  the  northern  and  southern  flanks  of  the  pre- 
glacial  rock-surface.  On  the  other  hand,  the  railways  that  enter 
Sunderland  have  met  with  physical  obstacles  due  to  the  position  of  the 
Permian  escarpment  and  the  later  development  of  the  Wear  valley. 
They  have  all  had  to  pass  througli  cuttings  or  tunnels. 

Another  important  effect  of  the  Glacial  period  was  that  nearly  the 
whole  of  the  country  was  clothed  in  a  mantle  of  drift,  which  has 
rendered  the  dependence  of  the  drainage  upon  the  geological  structure 
much  less  pronounced  to-day  than  it  was  before  the  era  of  glaciation. 
The  surface  deposits  lie  thickest  along  the  ancient  "  washes,"  reaching  a 
maximum  proved  thickness  of  230  feet  at  Newton  Hall,  Fram  well  gate, 
2  miles  north  of  Durham  city,  in  the  valley  of  the  Wear.  On  the  higher 
ground  some  of  the  escarpments  rise  like  islands  from  beneath  the  cloak 
of  superficial  deposits,  and  in  Northumberland  especially,  on  account 
of  the  ease  with  which  water  could  be  obtained  at  these  places,  this 
has  had  considerable  influence  in  determining  the  position  of  the 
minor  places  of  settlement.     Many  of  the  villages  of  Northumberland 


Reduced  Geological  Survey  Drift  Map  showing  the  masses  of  sandstone 
(black)  rising  above  the  drifl.  The  villages  of  Earsdon,  Backworth, 
Killingwoith,  Whilley,  &c  ,  are  built  on  such  outcrops. 
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(especially  thoBO  with  the  syllftble  "  ing  "  in  their  nainoa)  are,  as  Topley 
pointed  out  many  years  ago,  old  settlements,  and  either  stand  on  sand 
and  gravel  hillockit  lying  on  tho  boulder  clay,  or  on  exposures  of  sand- 
stone which  rise  above  the  imiform  levo!  of  tho  surface  formatione.  A 
large  number  of  tho  pit  vill^gen,  which  are  in  many  ouses  merely 
enlargements  of  the  ancient  settlements,  belong  to  the  latter  clasn,  e.;/, 
Killingworth,  Widdrington,  and  EarsiJon.  The  sandstone  outcrops  are 
doubtless  escarpments,  whose  features  are  to  a  very  lurge  extent  masked, 
Oser  the  whole  of  the  two  north-eastern  counties  part*  of,  and  in  some 
cases,  entire  escarpments  lie  buried  beneath  the  drift,  and  doubtless 
many  minor  valleys  of  the  earlier  epoch  are  entirely  filled  up  and 
obliterated  as  surface  features. 

Where  the  pre-Glacial  valleys  debouch  into  the  sea.  the  boulder  clay 
which  fills  them  lias  Ijeen  denuded  more  quickly  than  the  rock  on  either 
Bide,  and  in  oonfleijuence  many  wide  sweeping  sandy  bays  have  been 
formed.    The  principal  are  Druridge  and  Whilbnrn  Hays,  and  those  at 

IftB  months  of  the  Tyne  and  the  Tees.  They  form  a  distinct  feature  of 
pa  north-eastern  coast. 
I  An  influential  factor  in  the  development  of  the  physiographical 
■ktores  of  the  two  northern  counties  was  the  submergence  of  the 
■Wtern  coast  to  a  depth  of  at  least  150  feet.  Baised  beaches  reaching 
ka  maximum  elevation  have  been  observed  and  traced  for  many  miles 
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in  Northumberland  and  Durham.  Thoy  rest  in  8ome  cases  on  the  rook 
and  in  uther  oases  on  boulder  olay,  and  ore  largely  formed  of  materials 
chiefly  derived  from  the  latter  deposit,  and  therefore  bear  evidence  to 
a  submer^^nco  of  the  ooatital  region  sinoo  the  loe  age.  The  highest 
with  its  associated  cliff  aud  sea  caves  is  or  has  been  exposed,  at  about 
150  feet  above  aea-level  on  Oleadon,  (19)  Fulwell,  (20)  and  Tnnstall 
Hills,  and  in  the  railway  cutting  near  Dawd<in  Colliery  along  the  now 
lino  between  Soaham  Harbour  and  Castle  Eden.  The  next  is  (he 
lOO-feot  raisod  beach  running  round  Cleadon  Hills.  It  is  at  preaout 
exposed  in  the  two  gravel  and  sand  pits  to  the  west  of  Cleadou  village, 
and  was  exposed  in  1876  at  the  Whitburn  Lizards  on  the  eastern  side 
of  the  same  hill^:('2i)  it  is  observable  near  Tynemouth,  (22)  and 
along  the  coast  to  the  south  of  Seaham  Harbour  as  far  as  Castle  E^en 
Dene.  (23)  A  much  lower  one  is  traceable  on  the  top  of  the  cliff  north; 
of  Howick  Bum  to  the  south  of  Cnlleruose  Point;  (24)  and  50  mil< 
further  south  a  rtused  beach  occurs  near  Saltburn  at  an  elevatioi 
of  30  feet.  (25)     There  are  many  peculiarities  in  these  exposures 
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r  relutiun  to  one  unotfaer,  which  cAiinot  be  disouseed  in  thia  general 
31.  The  bigbest  tvm  of  theae  raised  beacbes  have  been  splendidly 
prenerved  on  the  Feroiian  area  ut  County  Durham,  booaiiEe  the  pebbles 
have  been  cemented  ti^igether  to  form  a  conglomerate  by  calcium 
c&tbonate  derived  from  the  MagneeiuD  Limestone,  and  it  in  poBsible 
that  the  reason  they  cannot  be  tiaced  very  fur  iuliLtid  is,  that  the 
materials  forming  them  were  never  cemented,  and  thuii  they  weie 
unable  to  withstand  suljseqnent  denudation.  When  the  highest  beach 
was  being  formed,  all  the  lower  parts  of  the  euetera  area  of  the  two 
couDtiee  were  submerged,  the  lower  reacbeu  of  tlie  rivera  were  arms  of 
the  sea,  and  some  prortionn  of  the  higher  lands  lying  near  the  coast,  as 


MdoD  Bills,  were  islands.  It  was  probably  during  this  period  that 
»  tipper  parts  of  the  bonlder  clay  lying  on  the  lower  ground  were 
and  rodepositcd,  tiie  prismatic  clay — the  hrluk  clay  of  the 
.1  area — being  produced  by  the  drying  up  of  the  saturated  deposits, 
I  traces  of  Ihe  ridges  and  mounds,  which  form  such  a  distinct  feature 
of  lii«  bonlder  day  in  other  areas,  and  which  probably  oiieted  on  the 
lower  parts  of  Northumberland  and  Durham,  aa  they  do  still  on  the 
higher,  were  removed,  and  tbe  whole  of  the  region  lying  along  tho  coast 
waa  lovcUetl  out,  and  tho  upper  parts  of  the  boulder  clay  rendered  les^ 
■tiff.  Thia  submergence  haa  had  a  coneiderable  influence  on  the  coiu- 
meivial  developmeut  of  the  distiiut,  and    the  subttiiueul  elevation  of 
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the  land,  by  giving  new  power  to  the  forces  of  sub-aerial  denudation, 
has  had  a  marked  e£fect  on  the  physical  features  of  the  two  north- 
eastern counties.  It  has  been  already  shown  that  the  present  rivers 
of  these  counties  are  post-Glacial  in  origin ;  they  have  either  super- 
imposed valleys  on  the  ancient  pre-Glacial  valleys,  or  are  cutting  entirely 
new  courses,  which  in  their  lower  reaches  have  been  developed  since 
the  uplift  that  produced  the  raised  beaches. 

This  recent  period  of  denudation  has  had  most  effect  on  the  trian- 
gular portion  of  the  country  lying  between  the  edge  of  the  Permian 
outcrop  and  the  sea,  the  entire  rock  surface  of  which  is  composed  of 
Magnesian  Limestone.  The  escarpment  rises  sharply  from  the  level 
country  to  the  west,  reaching  a  height  of  from  400  to  600  feet,  and 
from  it  the  land  slopes  gently  to  the  100-foot  cliff  of  the  Durham 
coast.  Before  the  Glacial  period  this  district  had  been  carved  by 
numerous  small  streams,  which,  when  the  district  was  more  elevated, 
were  all  tributaries  of  the  pre-Glacial  Tees.  As  the  steep  but  not  very 
elevated  escarpment  seems  to  have  acted  as  a  barrier  to  the  iceOow  from 
the  west  and  north-west,  this  country  is  not  very  thickly  covered  with 
drift,  and  hence  many  of  the  earlier-formed  valleys — called  in  some 
cases  "hopes,"  as  Tunstall  Hope — ^although  now  dry,  form  a  distinct 
feature  of  the  stirface  of  east  Durham.  Since  the  formation  of  the 
raised  beaches  and  the  associated  marine  terrace,  which  are  clearly 
observable  on  the  Durham  coast  south  of  Seaham  Harbour,  the  country 
has  had  a  new  drainage  superimposed  on  the  old,  and  many  deep, 
gorge-like  valleys— designated  "  denes,"  as  Ryhope,  Hawthorn,  and 
Castle  Eden  Denes — have  been  eroded. 

Along  the  coast  of  Northumberland  and  Durham  submerged  forests 
have  been  observed  at  North  Sunderland,  Howick  Burn,  Whitburn  Bay, 
and  Hartlepool,  (26)  and  these  seem  to  mark  a  slight  recent  sub- 
mergence of  the  coastal  region ;  but  the  effect  of  this  in  hindeiing  the 
development  of  the  streams  of  the  recent  period  must  have  been 
exceedingly  slight.  Whether  this  movement  is  at  present  taking  place 
in  the  area,  it  is  impossible  to  assert;  und  although  certain  parts  of 
the  district  appear  to  be  sinking  slightly — as  was  proved  by  T.  W. 
Backhouse  and  Frank  Caws  to  be  the  case  in  the  neighbourhood  of 
Sunderland  (27) — such  a  lowering  may  be  due  to  other  causes  than 
a  general  depression  of  north-east  England. 

Finally,  it  is  certain  that  the  present  topography  of  Northumberland 
and  Durham  has  been  evolved  gradually ;  the  reproductive  and  destruc- 
tive forces  have,  by  their  protiaoted  action,  produced  the  present 
configuration  of  Northumbria;  and  the  results  of  these  have  influenced 
the  commercial  development,  determined  the  position  of  the  towns  and 
villages,  and  regulated  the  lines  of  human  movement  within  this  clearly 
defined  physiographical  area. 
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I  the  first  place,  thnt  allbough  much  of 

I  what  Dr.  Woolacott  has  put  before  us  this  ftfternoan  is  familiar  to  us  from  his 

pA[>er  io   the  Qiiarter/y  Journal  of  the  Geological  Society,  it  has  besn  a  great 

pleasure  to  hear  hia  application  of  that  information   anil  its  Influence  upon  llie 

litualioD  of  the  tusvns  brought  out  so  clearly.     Probably  no  one  is  better  aware 

than  Dr.  WaiUcott  himself  that  such  phenomonn  arc  not  conSned  to  this  part  of 

I  Englaoil.     It  is  eviileot  that  the  country,  when  freeil  from  ils  great  ice-bunlen,  did 

m-aot  ro^ume  tlio  same  aspect  which  it  had  before.    In  many  parts  the  rirers  assumed 

[.  different  courfus,  and  the  physical  featuree  were  greatly  cliaogeil.    The  Morsoy,  for 

•laoiide,  haa  bveo  proved  to  be  running  ifi  a  post-Glacial  channel,  dircrging  from 

that  which  it  occupied  in  pre-Qlacial  times.     Just  aa  those  Durham  rivers  were 

Hied  up  with  drift,  so  wore  the  former  channels  of  the  Mersey.     The  Tawe  also,  at 

Bmnsea,  flows  over  a  thickness  of  more  than  150  feet  of  gravel ;  and  so  with  many 

other  rivers  which  I  could  enumer.ite.     But  further  south  it  is  possiblu  lo  see  what 

these  valleys  would  have  been  lite  if  they  had  not  been  choked  up  in  this  manner 

with  gravel.      Milfurd  Haven,  Plymouth  Sound,  and  other  branches  of  tlie  sea 

WMider   far   inland   and   enable   the  tide   to   penetrate   into   ilistricts   where    the 

■tranger  would  least  expect  to  find  it.    One  remark  Dr.  Woolacott  made  interested 

me  greatly.     Uu  spoke  of  a  small   anticlinal  folil — the  Corbridge—as  having  de< 

and  he  also  s[x)ke  of  the  courses  of  those 

.   pre-Mioceoo  times.      Now,  the   evidence 

vers  have  hod   thi-ir  courses  determined  at 

sinking  of  the  London  synclioe  and   the 


ineil  the  courses  of  certain  rivers 
livers  as  having  l>een  delermined  i 
is  clear  that  all  our  south  country  r 
»  much  later  period  than  that. 


thos 
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ipheavol  of  the  Wenlden  anticlioe,  the  linking  of  the  Hampshire  synclino  and 
the  upheaval  of  the  lale  uf  Wight  anticline,  directly  determined  the  flow  of 
tho  Isle  of  Wight  it  is  easy  to  determine  the  exact 
geological  dale  at  which  thnee  folds  came  into  eiietcuce;  they  were  certxinly 
!t-01it;ocene,  inasmuch  as  t!ie  Ollgcceiio  strata  are  involved  in  the  folding, 
they  were  certainly  pre-Plioceno,  inasmuch  as  the  anticlines  were  upheaved 
fe  the  Pliocene  strata  were  spread  over  them.  It  follows  that  tiie  rivcr- 
(yst«m  of  the  south  couolry  waa  iiiitiateii  in  poat-Oligocene  and  pre-Pliocene 
timrs.  I  endeavoured,  some  years  ago,  to  extend  that  theory  into  the  south-west 
ri^ion,  but  in  the  absence  of  all  Tertiary  strata  and  of  the  chalk,  it  is  exceedingly 
difficult  to  npply  tlie  test;  in  fact,  it  cannot  be  applied  directly,  I  did  not  meet 
ith  any  evidence  bearing  against  the  theory  that  the  rivers,  say,  of  South  Wales 
DcTonshire,  might  have  token  their  origin  at  an  equally  late  period,  but  I  waa 
ihle  to  obtain  confirmation  of  it.  If  Dr.  Woolacott  can  throw  any  hght  on  thai 
'problem,  and  show  that  the  rivers  of  Northumberland  and  Durham  were  initialed 
by  eirlh-fulds  at  so  late  a  period  as  those  of  the  south  country,  he  will  have  ailded 
a  very  interesting  fact  to  the  history  of  our  English  rivers.  One  puiut  I  should 
Uke  to  mention,  and  I  am  afiTiid  it  rather  takes  the  form  of  criticism.  Dr.  Woolacott 
(.hiTwed  us  some  photographs  of  what  he  calls  "  raised  beaches."  I  shouhl  like  to 
know  what  waa  the  evidence  on  which  those  deposits  of  sand  and  clay  were  classed 
a*  raised  l«aclie*.  Of  course  I  only  judge  from  the  photographs,  but  what  I 
nw  in  them  resembled  so  eiaclly  the  deposits  of  aanil,  gravel,  and  boulder  day 
wi(h  which  T  am  faliiiliar  in  many  parts  of  England,  and  which  are  indubitably 
Qiacial  and  cot  raised  beach,  that  I  t^hould  like  to  ask  what  is  the  evidence  that  it 
was  aelually  (he  sea  which  formed  the  deposits  to  which  he  refcrreil.  Before 
lilting  down  I  wish  to  congratulate  Dr.  Woolacott  on  the  lucidity  with  which  he 
has  pnt  before  ns  a  somewhat  technical  Eubject. 

Ur.  ti«iiPi.DGU  :  Dr.  Strahan  has  already  raised  the  main  question  that  1  should 
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like  to  put  to  Dr.  Woolacott,  namely,  What  is  the  evidence  on  which  he  depends  in 
recognizing  the  high-level  terraces  as  marine  beaches  ?  I  have  myself  examined 
the  coast  from  the  Humber  to  the  Tees,  for  the  purpose  of  determining  whether 
there  has  been  submergence  during  or  since  glacial  times,  and  could  find  no  evidence 
for  it  The  so-called  beach  at  Saltbum  at  30  feet  above  sea-level,  to  which  Dr. 
Woolacott  refers,  is  in  such  a  position  that  it  is  quite  unlikely  to  be  a  poet-glacial 
sea-margin.  A  depression  of  the  kind  supposed  would  have  submerged  a  large 
part  of  the  Tees  valley,  and  also  many  wide  areas  of  low  land  farther  south  in 
East  Yorkshire,  yet  in  these  places  there  is  no  sign  of  marine  agency  at  this  level 
since  the  deposition  of  the  drift  It  is  true  that  there  are  fringes  of  sand  and 
gravel  deposited  by  water  in  this  country,  but  these  were  probably  all  accumulated 
at  the  margin  of  the  ice-sheet,  or  in  bodies  of  fresh  water  pent  in  between  the  ice- 
sheet  and  the  land.  If  there  has  been  a  post-glacial  submergence  to  the  extent  of 
150  feet  in  the  area  described  by  Dr.  Woolacott,  the  absence  of  evidence  for  any 
such  submergence  south  of  the  Tees  raises  a  very  important  problem.  Therefore, 
unless  the  evidence  is  very  clear,  the  author  should  be  especially  cautious  in  speak- 
ing of  gravels  and  clays  as  marine,  since  much  depends  upon  it. 

With  regard  to  the  evolution  of  valleys,  a  question  in  which  geographers  and 
geologists  join  hands,  the  geologist  usually  finds  it  comparatively  easy  to  picture 
to  himself  the  pre-glacial  valley-system,  even  where  it  has  been  greatly  modified, 
as  in  the  present  case,  by  masses  of  drift ;  but  when  he  goes  back  into  Tertiary 
times,  then  he  goes  into  the  region  of  speculation  and  doubt.  We  have,  in  fact,  no 
good  basis  yet  for  appreciating  how  much  re- shaping  of  the  land  has  taken  place 
since,  say,  early  Miocene  times.  The  attempt  to  trace  the  earlier  history  of  the 
East  Yorkshire  valleys,  to  which  reference  has  been  made  by  Dr.  Woolacott^  is 
regarded,  by  those  who  know  the  country,  as  so  highly  hypothetical  that  it  scarcely 
requires  consideration.  If  we  at  present  concentrate  attention  upon  the  pre-glacial 
topography  in  any  district,  we  shall,  I  think,  do  better  than  if  we  attempt  imme- 
diately to  carry  back  our  ideas  of  the  ancient  topography  so  far  that  all  is  involved 
in  mist  and  hypothesis.  I  feel  this  the  more  keenly  because  so  fully  in  sympathy 
with  the  renewed  interest  now  aroused  in  these  studies,  that  I  should  be  sorry  to 
see  the  subject  discredited  by  any  hasty  and  premature  theorizing.  We  shall  in 
time  get  a  surer  grip  of  these  problems,  and  can  afford  to  be  patient.  Therefore 
I  would  ask  Dr.  Woolacott,  who  has  made  such  an  excellent  beginning  in  these 
studies,  to  go  warily  when  he  gets  away  from  his  pre-glacial  valleys  and  deals 
with  the  shape  of  the  land  in  Miocene  times. 

Mr.  Mackinder:  I  need  hardly  say  that  I  have  listened  to  this  paper  with 
a  great  sense  of  congratulation  to  the  writer,  but  naturally  from  a  slightly  different 
point  of  view  from  that  taken  by  the  two  gentlemen  who  have  already  spoken. 
They  are  experts  as  to  the  geological  evidence,  and  I  am  looking  rather  to  the 
geographical  application  of  the  evidence  established.  What  I  would  venture  to 
say  at  the  present  moment  is  something  connected  with  the  first  paragraph  of  this 
paper,  because  method  in  geography  is  just  now  of  some  importance.  Of  course, 
for  purposes  of  investigation  you  cannot  cut  a  subject  sharply  into  parts,  nor  can 
you  divide  one  subject  abruptly  from  another.  For  the  purposes  of  investigation 
the  limits  of  subjects  are  immaterial.  But  from  the  point  of  view  of  academic 
study,  these  matters  of  organization  have  a  certain  significance.  At  the  present 
moment  in  various  universities  syllabuses  of  geographical  study  are  being  settled, 
and  they  will  determine  in  no  small  degree  the  fate  of  the  present  effort  to  give  to 
geographical  education  a  university  status.  Now,  I  notice  that  Dr.  Woolacott 
divides  the  joint  material  of  geology  and  geography  into  two  sections.  I  would 
venture  to  suggest,  as  a  general  guidance  for   the  drafting  of  these   syllabuses. 
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'tJuit  a  divitioD  iulo  Ihree  of  Ihat  joiot  material  would  be  bettor.  I  inay  cite,  ao 
supportiDg  vaj  view,  the  well-bDowD  stalemeDt  in  Kir  Archibald  Geikio'«  '  Teit- 
Ixwk  of  Oeologj '  thftt  geology  dividoB  naturatl;  ioUi  the  study  of  the  history  of  the 
vockB,  and  the  Btudj  of  the  hititory  of  the  preeeut  surface.  To  theie  two  diviaioiiB 
vnual  be  added  sb  a  third  what  Btaods  as  Dr.  Woulacutt's  Becond  divlsioD,  namely, 
*-he  application  to  the  prublemB  of  humao  distributiou.  It  is,  of  course,  quit«  true 
"AiUit  wiieii  you  come  to  the  glacial  epoch  in  such  a  country  as  ours,  sharpnesH  of 
■ieBDition  between  the  finit  and  secoud  divieiouB  is  do  lunger  possible,  Hiid  I  suppose 
Chat  the  gei^r&pber,  no  less  than  the  geologist,  must  cuUBider  both  the  pre-glacial 
surface  and  the  present  surface.  But  with  that  Blight  blur  od  the  sharpness  of 
delmition,  and  with  every  admiBsion  that  the  definition  must  not  he  pressed  too 
far,  1  think  that  for  the  purpose  of  claB»iEicntii]a  and  for  the  draftlug  of  Bylisbu<«H 
'which  are  to  guide  study,  the  triple  division  to  which  I  have  referred  is  important. 
The  second  division  is  coniiuoD  ground  to  the  geologist  and  the  geographer.  But 
^-ou  will  not  get  the  geographical  student  who  approaches  geography  with  a  view 
to  it£  humane  applications  to  give  much  study  to  the  lirst.  Unless  you  detach  it, 
there  is  great  danger  that  be  wilt  jetti«on  also  the  second,  and  this  would  be  fatal 
to  aay  sound  knowledge  of  those  physical  features  on  which  humane  geography  is 
faued.  Such  a  paper  as  we  have  had  to-day  is  of  the  greatest  value,  because  it 
diacuaeea  a  limil«d  district  thoroughly  from  tho'poiut  of  view  of  the  features  of  tho 
present  surface. 

When  Dr.  Woolacott  came  to  his  applications  of  these  physical  fact^,  one  felt, 
of  omirse,  that  he  was  conndering  only  one  set  of  the  eauseti  which  the  geographer 
mast  lake  into  ai/connt.  For  iuslaDce,  he  described  NeMi'caatle-on-1'yne  bb  being 
(ilBced  at  the  junction  of  certain  valleys  of  a  certaia  character,  and  then  be  con- 
trasted it  with  the  jiositiun  of  Sunderland.  Then  he  went  on  to  point  out  tliat  tho 
lailwayE  had  access  to  Newcastle  inure  cosily  than  to  Sunderland  as  the  consequence 
of  these  facts.  But,  of  course,  this  would  not  account  for  the  greater  significance 
of  Newcastle,  since  both  that  town  and  Suaderlbiid  ciisted  before  the  milwaje,  and 
the  nilwaya  were  uiadu  to  these  towns  just  because  tbey  did  already  exist.  The 
towna  rose  as  market  cuntr«a,  dvjiendeDt  on  the  productivity  of  the  areoH  aronnd, 
and  larger  considerations  delerntining  the  lie  of  the  roads  from  distant  centres 
ucouDt  for  the  greater  importance  of  Newcastle  than  Sunderland.  I  do  not  for  a 
uKraumt  suppose  that  Dr.  Woolacott  intended  to  eihaust  the  causes,  and  I  naertly 
»iah  lo  point  out  that  there  are  other  great  groups  of  causes  to  be  considered  by 
(be  geographer  in  addition  to  the  geological,  as,  for  instance,  the  economic  and 
■trategic.  What  we  require  at  the  present  moment  is  that  persons  who  are  equipped 
from  the  geological  point  of  view  like  Dr.  Woolacott  should  go  on  to  equip  them- 

tMlves  from  the  historical  point  of  view,  and  then  should  give  us,  as  1  feel  sure  he 
Bould  most  admirably,  the  complete  geographical  picture  of  some  such  region  aa  he 
kaa  considered.  I  am  convinced,  from  all  that  1  have  now  had  to  do  with  geugra- 
.fibical  study,  that  two  men  working  together  will  never  satisfactorily  accoraplisb 
ilhise  nyntbesvs,  and  that  it  is  absolutely  csMintial  that  each  district  should  be 
knatcd  by  one  man  workmg  with  a  double  equipment. 
Mr.  L'uiBiioi.11 :  There  is  one  thing  for  wliioh,  1  thiuk,  we  must  feel  indcbtei)  to 
Dr.  Wo«Lu)»tt,  and  that  is,  that  in  considering  the  region  dealt  with  this  afteruoun, 
be  hai  given  us  an  account  of  the  recent  geology.  For  the  most  part,  geological 
nutpB  and  geological  treatises  consider  merely  what  tbey  call  Ibc  solid  geology,  and 
vary  often  the  solid  geology  is  just  that  part  which  leaves  out  of  accouut  what  is  of 
most  iotcnat  to  geographers,  I  remember,  as  an  illuHtration  of  that,  that  when  I 
was  taking  a  holiday  I  thought  it  would  add  lo  the  interest  of  my  holiday  to  get  a 
gcolo^cal  map  of  the  district,  aod,  having  obtained  the  proper  thcot  o1  the  giolugical 
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map  on  the  scale  of  4  miles  to  the  inch,  I  was  talking  to  a  resident,  and  sai^,  '*  Now, 
this  village  stands  upon  chalk.**  "Excuse  me,  sir,**  he  said;  ''it  stands  upon 
gravel."  On  looking  ahout  me,  I  foimd  he  was  right ;  it  did  stand  upon  gravel,  and 
upon  a  very  great  thickness  of  gravel.  And  what  I  found  was  that  the  geology 
that  actually  gave  significance  to  the  physical  features  was  the  drift,  which  was 
altogether  omitted  from  this  map.  And  now  I  feel  tempted  to  make  one  or  two 
remarks  that  have  suggested  themselves  to  me  in  reading  this  first  paragrapli  of 
the  paper,  but  which  I  had  not  intended  to  make  until  Mr.  Mackinder  touched 
upon  that  part  of  the  paper.  I  thought  the  distinction  between  the  point  of  view 
of  the  geographer  and  the  geologist  was  really  so  large  a  subject  that  it  was  hardly 
possible  to  enter  upon  it  in  an  afternoon  meeting  like  this,  but,  as  the  question  has 
been  raised,  I  feel  disposed  to  make  some  remarks  upon  it.  On  this  subject  I  am, 
to  a  large  extent,  but  not  wholly  at  one  with  Mr.  Mackinder.  It  seems  to  me  that  there 
is  a  very  clear,  sharp,  and  absolutely  decisive  line  of  division  between  geology  and 
geography,  a  line  of  division  not  determining  the  difference  in  the  subject-matter, 
but  a  difference  in  the  point  of  view.  Mr.  Mackinder  has  stated  that  Sir  Archibald 
Greikie  makes  a  twofold  division  of  the  subject-matter,  but  it  is  also  to  be  noted 
that  he  also  gives  a  definition  of  geology  which  makes  the  aim  and  nature  of  the 
geologist's  inquiry  perfectly  clear.  Sir  Archibald  G^ikie  states  that  geology  is  the 
science  which  inquires  into  the  history  of  the  Earth's  crust  Well,  that  is  very 
clear,  and  if  that  is  the  aim  of  geology,  every  investigation  that  deals  with  the 
history  of  the  Earth*s  crust,  even  if  it  be  the  very  latest  changes  that  have  taken 
place  in  the  course  of  a  river,  belongs  to  the  sphere  of  geolo^.  In  his  opening 
paragraph.  Dr.  Woolacott  says  that  the  bearing  on  humanity  of  the  Earth's  crust,  its 
places  of  settlement  and  lines  of  movement,  is  chiefly  the  work  of  the  geographer. 
Now,  though  I  would  not  admit  that  the  consideration  merely  of  the  geological 
structure  upon  human  life  forms  the  entire  field  of  the  geographer,  yet  I  can  accept 
this  statement  as  at  least  indicating  the  function  of  the  geographer.  The  geographer 
as  is  here  indicated  considers  effects.  The  study  of  the  geographer  is  the  study  of 
the  influence  of  local  conditions  and  place  relations,  and  I  think,  in  giving  that 
definition,  I  have  included  everything  Mr.  Mackinder  has  just  indicated  as  among 
the  matters  that  had  been — I  won't  say  overlooked — but  passed  over  by  Dr. 
Woolacott  in  considering;  the  geographical  influences  on  the  part  of  England  that 
we  have  been  studying  this  afternoon.  Mr.  I^Iackinder  said  that,  in  addition  to  a 
precise,  minute  local  study,  we  must  take  also  a  broad  view.  Well,  that  is  what  I 
mean  by  describing  geography  as  including  the  study  of  place  relations.  These  are 
included  under  a  broad  view  of  the  study  of  any  particular  place,  such  as  Newcastle 
or  Sunderland  ;  and  then,  taking  that  broad  view,  we  must  bear  in  mind  the  fact 
that  influence  of  place  relations  varies  at  different  times.  To  give  an  illustration  of 
points  of  some  little  interest  in  connection  with  the  geography  of  Northumberland 
that  might  have  suggested  themselves  to  Dr.  Woolacott  had  he  not  confined  him- 
self solely  to  the  inflence  of  geolc^cal  conditions,  I  might  refer  to  a  valley  in 
Northumberland  that  has  been  a  great  highway  for  a  very  much  longer  period  than 
one  of  the  routes  to  which  he  has  referred  in  his  paper.  He  spoke  of  the  railway 
going  from  the  Tyne  valley  into  Scotland  and  then  up  Liddisdale.  That  is  quite 
a  new  nnite.  The  old  Roman  n\id,  and  the  road  which  was  afterwards  so  important 
through  a  lonz  i^ritni  of  S^n^tlish  history,  went  over  a  brwkler  part  of  the  Cheviots. 
Now,  the  difference  in  the  line  of  these  two  routes  is  a  matter  of  some  Uttle  geo- 
graphical interest.  There  are  parallels  to  it  in  various  parts  of  the  world,  but 
(Parallels  that  are  altv>gether  independent  of  geoli^gy.  The  interest  connected  with 
this  difference,  from  the  geographical  point  of  view,  is  this — that  the  old  road  beftMV 
the  days  of  railway?  naturally  took  the  easiest  gradient  up  to  the  roost  convenient 


OF  NORTflUMBEKLAND  AND   DURHAM— DISCUSSION.  59 

part  to  be  crossed,  aud  then  went  downwards  by  an  equally  easy  gradient  on  the 
other  side,  if  it  could  get  that  easy  gradient.  The  result  of  that  is  that  a  broad 
part  of  the  mountains  and  hills  to  be  crossed  was  naturally  chosen,  but  railways 
may  run  for  a  long  distance  into  the  hills  by  valleys  with  still  easier  grades,  and 
ultimately  come  to  a  narrower  part  of  the  hills  where  a  tunnel  can  be  made.  That 
is  what  we  have  in  the  present  railway  route  of  the  Mont  Cenis  timnel  as  compared 
with  the  old  Mont  Cenis  road ;  in  the  first  railway  route  between  Genoa  and  the 
northern  plains  of  Italy  as  compared  with  the  route  over  the  Bocchetta  pass ;  and 
in  the  railway  route  between  Bologna  aud  Florence  as  compared  with  the  old  road 
across  the  pass  of  La  Futa,  and  in  other  cases.  But  these  things  I  mention  solely 
by  way  of  illustrating  what  I  understand  to  be  the  distinction  between  the  geo- 
logist's and  the  geographer's  point  of  view,  fully  recognizing  that  they  did  not  fall 
within  the  scope  of  Dr.  Woolacott's  paper,  as  to  the  value  and  interest  of  which 
I  am  quite  at  one  with  the  previous  speakers. 

The  Chaibmak  :  Would  any  other  gentleman  wish  to  join  the  discussion  ?  If 
not,  perhaps  Dr.  Woolacott  will  reply  briefly  to  the  points  that  have  been  raised. 

Dr.  WooLAOOTT :  Allow  me,  first  of  all,  to  thank  you  for  the  discussion.  The 
paper  was  never  meant  to  be  an  exhaustive  study  of  the  geography  of  the  two 
counties ;  it  was  simply  an  idea  of  mine  to  give  a  physiographical  basis  to  the 
geography  of  the  counties.  With  reference  to  Dr.  Strahan's  remarks,  I  do  not 
think  it  is  possible  to  fix  the  time,  so  far  as  one  can  gather  from  any  of  the  features 
exposed,  of  the  Corbridge  Fold.  With  regard  to  the  raised  beaches,  I  may  say 
they  have  been  recognized  from  at  least  1878.  Sea-caves  were  found  at  the  time 
of  the  first  exposure,  and  there  is  an  old  sea-cliff  found  at  the  present  time.  The 
sea-caves  were  distinctly  cut  out,  an^  several  animal  remains  were  found  in  them. 
Shells  occur  in  the  gravels,  although  I  have  never  found  any  perfect  ones,  but  they 
have  been,  and  I  have  found  several  fragmentary  portions  similar  to  those  found  at 
the  present  day.  Numerous  specimens  of  Patella,  Littoi^ina,  and  Cyprina  have 
been  collected. 

Mr.  Lahplugh  :  Mr.  Cowper  Reed  described  a  gravel  with  shells  in  it. 

Mr.  Woolacott:  I  am  quite  aware  of  that.  I  also  know  there  are  glacial 
gravels  at  a  higher  level,  covering  certain  portions  of  Durham  and  Northumberland, 
but  the  line  of  these  marine  gravels  can  be  distinctly  traced  for  some  miles  along 
the  coast.  The  rocks  on  which  they  rest  appear  to  be  distinctly  water-worn,  and 
there  is  a  marine  terrace  nmning  for  some  distance  along  the  coast.  I  think  most 
of  the  geologists  of  the  north  of  England,  the  local  workers  at  any  rate,  have 
recognized  these  raised  beaches.  All  I  have  done  is  to  endeavour  to  trace  them 
from  one  point  to  another.  I  quite  agree  with  you  that  it  is  a  most  important 
matter ;  but  there  is  one  point  that  is  rather  in  favour  of  their  being  raised  beaches, 
and  that  is,  that  there  is  a  distinct  change  in  the  character  of  the  country  above 
the  150- feet  contour-line;  beneath* it  the  drift  is  quite  level,  while  above,  the 
ndges  and  mounds  are  still  preserved. 

Mr.  Lamfluoh  :  That  is  so  also  with  glacial  drift  deposited  in  lakes  or  currents 
of  fresh  water.    Have  you  been  able  to  find  the  beach  farther  south  ? 

Dr.  Woolacott  :  I  do  not  know  of  it  further  south.  Between  the  Tees  and 
Flamborough,  it  may  have  been  removed  by  denudation.  The  Geological  Survey 
recognized  these  raised  beaches.  I  may  say  the  only  reason  I  mentioned  the 
course  of  the  Tees  across  the  Cleveland  hills  was  in  order  to  make  the  paper  as 
complete  as  possible.  I  do  not  recognize  that  there  is  any  evidence  proving  the 
Wear  to  have  been  a  tributary  of  the  Tees.  Of  course,  one  must  take  into  account 
the  work  of  other  workers.  I  think  I  have  answered  Mr.  Mackinder  and  Mr. 
Ghisholm  regarding  my  idea  of  the  paper,  that  it  was  simply  looking  at  geography 
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from  the  pbysiographical  standpoint,  being  an  endeavour  to  show  how  certain 
features  of  Northumberland  and  Durham  had  influenced  the  commercial  develop- 
ment and  fixed  the  places  of  settlement.  A  "  wash  *'  is  simply  a  valley  of  pre- 
glacial  development  now  filled  with  drift.  '* Slack**  is  either  a  dry  valley,  or  a 
valley  in  which  there  is  a  small  stream  which  could  not  have  caused  the  valley — a 
stream  which  ii  not  adjusted  to  the  valley,  and  in  Northumberland  and  Durham 
have  been  caused  in  several  ways.  "  Haugh  "  I  regard  as  the  river  flats.  In  con- 
clusion, I  desire  to  thank  you  for  your  attention  and  for  your  criticisms. 

The  CuAiBMAN  (Major  C.  F.  Close):  I  am  afraid  I  can  add  nothing  to  the 
discussion  to-night,  the  subject  being  rather  too  technical  for  me  to  follow  with 
advantage.  But  I  may  say  that  I  have  derived  as  much  instruction  from  the 
discussion  (which  I  consider  to  be  one  of  the  best  we  have  ever  had)  as  from  the  very 
carefully  prepared  and  well-illustrated  paper  of  Dr.  Woolacott.  I  will  ask  you  to 
join  me  in  a  cordial  vote  of  thanks  to  him  for  the  trouble  he  has  taken  and  the 
instruction  he  has  given  us. 

Dr.  Hebdertson,  who  had  to  leave  before  the  cloie  of  the  discussion,  made  the 
following  commimication : — 

He  thought  that  it  was  part  of  the  work  of  the  Research  Department  to 
secure  such  papers  as  this,  in  which  Dr.  Woolacott  gave  a  general  summary  of 
his  own  researches  and  those  of  other  geologists  on  the  evolution  of  a  definite 
region.  Ue  was  very  much  impressed  with  the  clear  way  in  which  the  facts  and 
explanations  had  been  presented,  and'  by  the  admirable  diagrams  and  views  which 
had  been  thrown  on  the  screen,  most  of  which  he  hoped  would  appear  when  the 
paper  was  published  in  the  Journal. 

He  agreed  with  Mr.  Lamplugh's  contention  that  the  most  satisfactory  way 
of  tracing  the  evolution  of  present  land  forms  was  to  pass  step  by  step  from  the 
present  into  the  past  rather  than  the  other  way.  He  also  advocated  a  much  more 
general  use  of  the  comparative  method — the  selection  of  examples  of  stages  of 
development  as  they  are  best  seen  in  different  and  maybe  widely  severed  districts 
which  are  comparable  in  structure  and  in  climate. 

Dr.  Woolacott  had  paved  the  way  for  a  rational  geographical  treatment  of  the 
morphology  of  Northumberland  and  Durham  ;  he  had  prepared  the  raw  material 
in  such  a  way  that  the  geographer  could  use  it.  But  it  was  necessary  to  point  out, 
as  Mr.  Mackinder  and  Mr.  Chisholm  had  done,  that  the  function  of  the  geographer 
was  more  than  to  trace  the  influence  of  conflguration  on  mankind.  After  their 
remarks,  he  need  only  add  that  he  hoped  that  Dr.  Woolacott  himself  might  take 
up  the  study  of  the  geography  of  this  north-eastern  region  of  England,  and  give 
them  at  no  distant  date  the  results  of  his  investigations. 

There  was  another  point  in  the  printed  pap^r  to  which  he  would  like  to  refer — 
viz.  the  suggestion  that  swire  or  swyre  should  be  useil  as  a  technical  term  for  all 
dry  valleys.  At  the  present,  when  terminology  was  not  yet  fixed,  it  was  highly 
desirable  that  definite  rules  should  be  adopted.  As  far  as  possible,  terms  for  the 
larger  classes  of  geogiaphical  phenomena  should  be  selected  so  as  to  be  sufiiciently 
intelligible  to  the  ordinary  person,  while  conveying  precise  ideas  to  the  specialist. 
For  the  subdivisions,  which  were  of  interest  mainly  to  the  specialist,  this  was  not 
so  important,  yet  even  here  intelligibility  should  be  considered.  Hence  he  would 
prefer  to  use  the  term  "dry  valley"  for  the  general  class,  and  such  terms  as  "slack, 
swyre,  bottom,"  etc.,  for  the  varieties  of  dry  valleys. 
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BATHYMETRICAL  SURVEY  OF  THE  FRESH-WATER  LOCHS 

OF  SCOTLAND.* 

Under  the  Direction  of  Sir  JOHN  MURRAY,  E.C.B.,  F.R.S.,  D.So.,  etc.,  and 

LAURENCE  FULLAR,  F.R.S.E. 

Part  XIII.— Lochs  of  tiik  Nkss  Basin. 

FIRST    PART. 

Tiik  basin  of  the  river  Ness  is  one  of  the  most  important  of  Scottish 
rivor-hasins,  not  so  much  on  account  of  the  area  drained,  which  is  small 
when  compared  with  the  areas  drained  bj'  the  Tay,  Tweed,  Clyde,  and 
Spey,  for  instance,  but  because  it  includes  within  its  boundaries  the 
largest  body  of  fresh  water  in  Scotland  (Loch  Ness),  as  well  as  several 
other  largo  lochs  and  numerous  small  ones.  The  basin  extends  from 
the  mouth  of  the  river  Ness,  at  the  junction  of  the  inner  Moray  Firth 
with  the  Beauly  Firth,  in  lat.  57'  30'  N.  to  lat.  67°  N.,  south  of  Loch 
Quoich,  and  from  long.  5  '  30'  W.,  west  of  Loch  Quoich,  to  long.  4°  10'  W., 
south-east  of  Inverness.  The  total  area,  as  measured  with  the  plani- 
meter  on  the  1-inch  Ordnance  Survey  maps,  is  about  722  square  miles, 
and  of  this  by  far  the  larger  portion  drains  into  Loch  Ness,  for  the  area 
draining  into  the  river  Ness,  and  into  Loch  Ashie  which  flows  directly 

*  Maps,  p.  110.  Tho  admirablo  mni»8  which  accompany  tho  present  and  two 
succeeding  papers  (tho  last  of  the  series)  have  been  presented  by  Sir  John  Murray 
and  Mr.  Luuronco  Pullar.  and  it  is  thus  due  to  their  liberality  that  we  are  able  to 
publish  them  freo  of  any  cost  to  the  Society. — PEEsroENT  R.G.S. 
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infco  tlie  river  Ness,  is  only  about  36  aquare  miles.  With  the  exception 
of  Iioch  Asliie,  the  superfluent  waters  from  all  the  lochs  within  the 
basin  find  their  way  into  Looh  Neu,  so  that  the  total  area  draining 
into  Loch  Neas  is  about  686  square  miles.  The  area  drained  by  the 
tributary  lochs,  to  be  dealt  with  in  subsequent  papers,  is  about  354 
square  miles,  leaving  about  332  square  miles  draining  directly  into  Loch 

KesB,  independent  of  the  other  loohs. 

The  principal  river-systems  within  the  basin  lie  to  the  west  of  Loch 

Kesfl,  viz.  the  Enrick,  which  flows  through  Glon  Urqiihart  into  Loch 


Kes«  at  Urqnh^rt  Bay,  where  it  is  joined  by  the  shorter  river  Coiltie ; 
the  Moriston,  with  its  tributaries  the  Clunie  and  the  Loyne,  which 
flows  through  Glen  Moriston  into  Loch  Ness  at  Invermorieton;  the 
Qury,  with  its  tributaries  the  Qaoich  and  the  Eingie,  which  flows 
through  Glen  Garry  into  Loch  Oich  at  Invergarry,  and  thenoe  by  the 
Oich  into  the  head  of  Loch  Noss  at  Fort  Augustus.  To  the  south  of 
Loch  Ness  lies  the  Tarfi*,  also  entering  Loch  Kcss  near  Fort  Augustus ; 
ud  to  the  east  lie  the  Foyers,  with  its  tributaries  the  Breinag  and  the 
Fechlin,  which  flows  iijto  Loch  Ness  at  Foyers,  and  the  FarigaJg  which 
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enters  Loch  Noss  at  Inverfarigaig.  Finally,  to  the  north-east  of  Loch 
Ness  lies  the  AUt  Mor  (or  Big  Bum),  draining  Looh  Ashie,  whioh  flows 
into  the  river  Ness  2  or  3  miles  below  Inverness,  while  the  river  Ness, 
after  issuing  from  Ixx;h  Dochfour,  at  the  northern  end  of  Looh  Ness, 
follows  a  winding  course  of  about  6  miles,  and  pours  its  waters  into  the 
Moray  Firth.  Besides  these,  there  are  many  shorter  streams  and  bums 
flowing  directly  into  Loch  Ness,  or  into  the  tributary  rivers  or  lochs. 

As  will  be  seen  from  the  summary  table,  the  staff  of  the  Lake  Survey 
soanded  thirty-three  l(X)hs  within  the  Ness  basin,  while  a  number  of 
Kuiall  lochs  could  not  bo  surveyed  for  lack  of  facilities.  These  lochs 
vary  in  size,  from  the  little  Loch  nan  Losganan,  covering  an  area  of 
only  7  acres,  and  containing  only  a  million  cubio  feet  of  water,  to  the 
mighty  Loch  Ness  covering  an  area  exceeding  20  square  miles,  and 
containing  many  thousands  of  millions  of  cubic  feet  of  water.  None  of* 
the  other  lochs  in  the  basin  can  be  compared  with  Loch  Ness,  neither  as 
regards  area,  volume,  nor  depth,  but  still  a  few  of  the  lo<dis  are  or 
considerable  importance.  For  instance,  Loch  Quoich  is  7  miles  in 
length,  while  Loch  Qarry  and  Loch  Mhor  are  nearly  5  miles  in  length, 
and  Loch  Clunie  and  Loch  Oich  exceed  4  miles  in  length.  Looh  Quoich, 
again,  covers  an  area  of  nearly  3  square  miles,  while  Loohs  Garry, 
Mhor,  and  Clunie  exceed  a  square  mile  in  area.  Two  of  the  lochs 
(Quoich  and  Garry)  exceed  200  feet  in  depth,  and  three  other  lochs 
(Oich,  Clunie,  and  nan  Lann)  exceed  100  feet  in  depth,  while  no  fewer 
than  twelve  others  include  depths  exceeding  50  feet. 

The  basin  lies  almost  entirely  in  Inverness-shire,  but  a  small  portion 
of  KoBS-shiro  extends  within  the  basin  on  its  western  border,  the 
boundary-line  running  along  the  centre  of  West  Looh  Loyne  and  for  a 
short  distance  along  the  centre  of  East  Loch  Loyne,  and  fhenoe  taming 
northward  it  crosses  Loch  Clunie  in  its  central  part ;  thna  Loohs  Loyne 
and  Clunie  lie  partly  in  Ross-shire  and  partly  in  Inveniees-shire,  while 
the  little  Loch  Beag,  at  the  west  end  of  Loch  Clunie,  is*  the  only  one 
lying  wholly  in  Ross-shire.  The  scenery  of  the  basin  is  varied,  and  as 
fine  as  anything  to  be  seen  in  the  Scottish  highlands :  towards  the  north 
the  ground  is  low,  but  proceeding  southwards  it  becomes  more  elevated, 
culminating  on  the  south-western  borders  in  several  giant  peaks  exceed- 
ing 3000  feet  in  height,  and  on  the  south-eastern  borders  in  mountains 
slightly  less  elevated.  The  district  is  a  veritable  sportsman's  paradise, 
the  deer- forests,  gronse-moors,  and  fishings  (both  in  river  and  looh)  being 
of  the  best.  Trout  abound  in  nearly  every  loch,  with  salmon  and  Mt/mo 
ferox  in  some  of  the  larger  lochs,  and  char  in  some  of  the  smaller  lochs 
lying  to  the  east  of  Loch  Ness ;  the  fishing  in  most  of  the  loohs  is  preserved. 

Loch  Ness  (see  Plates  T.  and  II.). — Loch  Ness  formed  the  sobject  of 
discussion  at  a  meeting  of  the  Research  Department  of  the  Boyal  Greo- 
graphical  Society  ou  January  18,  1904,  and  preliminary  notes  on  the 
bathymetry,  temperatures,  and  seiches  were  published  in  the  Jornmal  yi 
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Ocloter,  190-t.'  Since  then  niauy  lemperature  and  BeicLe  obaervatioiis 
«U(I  supplementary  soundings  have  been  taken,  and   tbe  pruliminary 

ImeaBiiremBots  and  calculations  have  been  carefully  revised,  tlie  final 
lebiilbt  Iieiug  given  in  this  paper.  I.acli  Ness  Is  one  of  the  best  known 
of  the  larger  Scottish  lochs,  since  it  forms  a  consivlerable  part  (uoarly 
DDe-halfj  of  the  waterway  known  &a  the  Caledonian  caual,  which 
Bccupios  the  great  glen  running  in  a  north-east  and  south-west  direction 
ftom  the  Moray  Firth  on  tbe  east  coast  of  Scotland  to  Looh  Linnbe  on 
the  west  coast,  thus  cutting  Scolland  into  two  portionjs.  Through  the 
Caledonian  canal  thousands  of  vitilora  are  carried  each  season  on  the 


nte  between  luvefnesa  uud  Fort  William,  and  the  splendid  scenery 

K  the  ciuuil  and  surrounding  diatrii;t  baa  furnished  a  theme  fur  many 

The  abiieuce  of  islands  in  Loch  Ness  is  a  striking  characteristic, 

I  gives  a  touch  of  monotony  to  the  grand  and  Hotubro  tcuae,  as  one 

I   up  or  down;  the  little  Cherry  ieland,  lying  at  the  opening  of 

tchnacardocb  buy  near  the  head  of  the  loch,  is  invisible  except  at  close 

urtem.    Oustio  Urqnhart,  on  its  rocky  headland  at  the  south  side  of 

prijuhart  bay,  forms  a  picturesi^ue  and  noteworthy  landmark. 

In  hia  JDuruoy  to  the  WeBttrn  iBJanda  of  Scolland  in  the  unluuin  of 
[TTS,  Dr.  Johnston  travelled  along  the  shores  of  Loch  Nubs,  which,  he 
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eaye,  is  in  some  places  140  fathoms  deep,  and  he  remarks  further  that 
'*  Natural  philosophy  is  now  one  of  the  favourite  studies  of  the  Scottish 
nation,  and  Loch  Ness  well  deserves  to  be  diligently  examined.'*  After 
the  lapse  of  130  years  this  has  been  done,  and  it  is  proposed  in  this  place 
to  summarize  the  results  obtained  by  the  staff  of  the  Lake  Survey  during 
their  prolonged  and  ''diligent  examination"  of  Loch  Ness. 

The  survey  of  Loch  Ness  was  commenced  on  April  2,  1903,  and  by 
the  end  of  that  mouth  the  preliminary  survey  was  completed,  but  sub- 
sequently, at  various  periods  during  the  years  1903  and  1904,  many 
additional  lines  of  soundings  and  numerous  isolated  soundings  were 
taken,  some  of  them  in  connection  with  the  work  of  collecting  samples 
of  the  deposits  from  all  parts  of  the  loch,  others  in  connection  with  the 
work  of  taking  temperatures  at  various  depths  in  different  parts  of  the 
loch.  The  total  number  of  soundings  recorded  is  about  1700,  but 
some  of  them  have  been  omitted  on  the  accompanying  map  to  avoid 
overcrowding.  On  April  1,  1903,  the  level  of  the  surface  of  the  loch 
was  determined  from  bench-marks  as  being  52*6  feet  above  the  sea, 
and  to  this  datum-level  all  soundings  have  been  reduced.  A  levelling- 
staff  was  erected  first  at  Fort  Augustus,  then  at  Invermoriston,  Foyers, 
and  Temple  piers,  and  the  height  of  the  water  on  this  staff  was  read 
daily  during  the  progress  of  the  survey,  so  that  the  variations  in  level 
from  day  to  day,  and  the  variations  from  the  starting-point|  were  xeadily 
known.  These  staff  readings  showed  that  the  water  fell  gndually  but 
irregularly,  and  by  April  15  it  was  1  foot  lower,  and  by  the  18tb  it  was 
Ij^  feet  lower,  than  on  April  1. 

Loch  Ness  pix^per  may  be  said  to  extend  from  the  head  of  the 
loch  at  Fort  Augustus  to  the  narrows  at  Bona  ferry,  a  distanee  of 
22^  miles  following  the  axis  of  maximum  depth.  This  figure  is  inferior 
to  the  length  of  Loch  Awe  (25i  miles),  and  slightly  in  excess  of  the 
length  of  Loch  Lomond  (22 5  miles);  if  we  regard  the  small  basin  of 
Loch  Dochfour,  which  is  continuous  with  Loch  Ness  at  its  northern  end, 
as  forming  part  of  the  loch,  then  the  total  length,  from  the  exit  of  the 
river  Ness  to  the  head  of  the  loch,  is  about  24^  miles. 

In  this  place  it  is  proposed  to  include  Loch  Dochfour  in  dealing  with 
lioch  Ness ;  it  is  a  bisin  about  1 A  miles  in  length,  with  a  maximum 
depth  of  50  feet  in  the  wide  central  portion,  whence  it  narrows  towards 
the  two  ends,  the  southern  narrows  leading  into  Loch  Ness,  and  the 
northern  termination  being  divided  into  two  branches,  the  eastern 
branch  forming  the  river  Ness,  and  the  western  branch  the  continuation 
of  the  canal.  With  a  strong  south-westerly  wind  there  is  a  surface 
current  from  Loch  Ness  into  Loch  Dochfour  through  the  narrows  at 
Bona  ferry,  and,  if  long  continued,  the  water  becomes  banked  up  in 
Loch  Dochfour,  and  gives  rise  to  a  return  current  along  the  bottom  into 
Loch  Ness ;  with  a  strong  wind  from  the  north-east  the  surta^  current 
sets  in  the  opposite  direction,  i.e.  from  Loch  Dochfour  into  Loch  Ness. 
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Cut  off  from  the  western  margin  of  Loch  Dochfoiir,  by  embankments 
carryiug  the  towing-path  for  iho  canal,  are  two  small  basins,  one  called 
Abhan  water,  having  a  maximum  depth  of  tf  feet,  thu  other  without  a 
distinctive  name,  having  a  maximum  depth  of  23  foot^  they  sUtud  at 
the  same  level  an  Loob  Docbfour,  the  water  evidently  percolaliug  through 
the  emb&nkmentfi. 

X^ob  Ness  may  be  said  to  be  fairly  nniform   in   breadth,  though 
varying  to  some  extent,  but  on  the  whole  its  shore-line  is  very  regular 

wlien  compared  with  other  large  lochs,     The  upper  portion  between 
t  Augustas  and  Foyers  for  about  10  miles  in  under  a  mile  iu  ividth. 


— IHCaeilCABDOCH 


U'l^io  Ay  Jtr. 


Iwia.  8 
eept  at  the  oiHsning  of  Gltn  Morieton,  whore  the  breadth  slightly 
seeds  a  milo.     The  jwrtion  between  Foyeis  unil  t.'Hstle  Urquhnrt  for 
ont  5  miles  is  almost  exaotly  n  mile  in  width,  while  the  lower  portion 
4«een  Castle  Urqnhart  and  Torr  point  for  about  5  miles  oxceods  a 
Be  in  width,     Tho  widest  jiart  of  the  locb  is  at  Urqnhurt  bay,  from 
t&6  month  of  tho  river  Enrick  due  east  to  the  opposite  shore,  where  the 
width   is  2  miles.     Tho  portion  of  iho  loch  from  Torr  jinint  to  Bona 
ferry  for  about  Ij  miles  varies  in  width  from  a  half  to  a  quarter  of  a 
^^■■ile.  and  the  central  portion  of  Loch  Dochfour  is  about  a  quarter  of 
^^kaile  in  width.     The  mean  breadth  of  the  entire  locb  is  nine-tenths 
^^■s  mile,  or  loss  than  4  por  cent,  of  the  length;  a  smaller  percentage  of 
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mean  breadth  to  length  has  been  recorded  only  in  Loch  Shiel  and  Loch 
Shin,  with  2}^  and  3  per  cent,  respectively. 

The  waters  of  Loch  Ness  cover  an  area  of  nearly  14,000  acres,  or  2 If 
square  miles.  Among  the  Scottish  fresh-water  lochs  this  is  exceeded 
only  by  Loch  Lomond,  which  has  a  superficial  area  of  neaily  27J^  square 
miles.  As  already  stated,  the  area  draining  directly  into  Loch  Ness  is 
about  332  square  miles,  while  its  total  drainage  area,  including  the  area 
draining  into  all  the  tributary  lochs,  is  about  G86  square  miles — an  area 
over  thirty  times  greater  than  that  of  the  loch. 

The  maximum  depth  observed  by  the  Lake  Survey  staff  in  Loch 
Ness  was  754  feet,  about  a  mile  due  south  of  Castle  Urquhart  in  the 
centre  of  the  loch.  A  greater  depth  than  this  has  been  recorded  in  only 
one  Scottish  loch,  viz.  Loch  Morar,  which  has  a  maximum  depth  of  1017 
feet,  and  after  Loch  Ness  come  Loch  Lomond  and  Loch  Lochy,  with 
maxima  of  623  and  531  feet  respectively. 

The  volume  of  water  contained  in  Loch  Ness  is  estimated  at  263,000 
millions  of  cubic  feet,  or  1|  cubic  miles.  In  no  other  Scottish  loch  does 
the  bulk  of  water  amount  to  a  cubic  mile,  in  fact  Loch  Ness  contains 
about  three  times  as  much  water  as  the  two  lochs  which  most  nearly 
approach  it  in  this  respect,  viz.  Loch  Lomoud  with  92,800  million  cubic 
feet,  and  Jjoch  Morar  with  81,500  million  cubic  feet.  The  largest 
volume  of  water  recorded  by  Dr.  Mill  among  the  lakes  of  the  Cumber- 
land distiict  is  only  12,250  million  cubic  feet.  As  far  as  we  are  aware, 
the  volume  of  water  contained  in  the  large  lakes  of  Ireland  has  not  yet 
been  carefully  worked  out,  but,  taking  Loch  Neagh,  for  instance,  which 
is  said  to  cover  an  area  of  1 53  square  miles  (or  seven  times  greater  than 
the  area  of  Loch  Ness),  and  to  have  a  maximum  depth  of  only  48  feet, 
a  rough  calculation  will  show  that  the  bulk  of  water  in  Loch  Neagh 
must  be  less  than  that  in  Loch  Ness.  It  seems  quite  possible,  therefore, 
that  Loch  Ness  may  be  the  largest  body  of  fresh  water,  not  only  in  Great 
Britain,  but  in  the  United  Kingdom. 

Correlated  with  the  enormous  volume  of  water  in  Loch  Ness  is  the 
high  value  of  the  mean  depth,  which  works  out  at  433  feet  for  the  entire 
loch.  This  far  exceeds  that  of  Loch  Morar,  viz.  284  feet,  which  comes 
next  in  this  respect.  The  mean  depth  of  Loch  Ness  is  equal  to  57 '4  per 
ceut.  of  the  maximum  depth — a  higher  percentage  than  has  been 
observed  in  any  other  large  deep  loch,  the  nearest  approach  to  it  being 
in  the  case  of  Loch  Avich,  with  a  maximum  depth  of  188  feet  and  a 
mean  depth  of  98  feet,  the  percentage  being  52*4.  It  is  true  that  in 
some  shallow  fiat-bottomed  basins  llie  percentage  of  mean  depth  to 
maximum  depth  exceeds  that  in  Loch  Ness ;  as,  for  instance,  Looh 
Watten  in  Caithness  (70  per  cent.),  and  Loch  Bruadale  in  Lewis  (74 
per  cent.),  but  the  maximum  depths  are  here  only  12  feet  and  6  feet 
respectively.  Except  for  Lochs  Ness  and  Avich,  in  all  the  deep  Scottish 
lochs.  I.e.  those  having  depths  oxceediug  100  feet,  the  mean  depth  is  less 
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than  one-half  of  the  maximum  depth,  the  percentage  varying  from  19*4 
in  Loch  Shiel,  and  19*5  in  Loch  Lomond,  to  49*4  in  Loch  Lnngard,  and 
49*6  in  Loch  Suanival  (Lewis). 

It  has  been  stated  that  the  surface  of  Loch  Ness  stands  about  52  feet 
above  mean  sea-level,  so  that  by  far  the  greater  portion  of  its  floor  falls 
below  the  level  of  the  sea. 

An  inspection  of  the  bathymetrical  map  of  Loch  Ness  shows  (1)  the 
comparative  simplicity  of  the  basin  ;  (2)  the  steep  shore-slope  throughout 
the  greater  part  of  the  loch;  and  (3)  the  large  area  of  the  lake-floor 
covered  by  very  deep  water.  The  100-feet,  200-feet,  300-feet,  400-feet, 
and  500-feet  contours  are  continuous,  and  only  the  600-feet  and  700-feet 
contours  are  interrupted  by  a  shoaling  opposite  the  entrance  of  the 
river  Foyers,  probably  due  to  the  deposition  of  material  brought  down 
by  that  river.  This  shoaling  is  covered  by  515  to  524  feet  of  water, 
and  both  to  the  north-east  and  south-west  the  bottom  sinks  to  depths 
exceeding  700  feet. 

The  100-feet  basin  is  about  22^  miles  in  length,  the  southern 
extremity  approaching  to  within  100  yards  from  the  shore  at  the 
entrance  of  the  river  Tarff,  and  the  northern  extremity  extending 
into  the  narrow  part  of  the  loch  beyond  Torr  point,  approaching  to 
within  a  quarter  of  a  mile  from  Bona  ferry. 

The  200-feet  basin  is  21  f  miles  in  length,  approaching  to  within 
150  yards  from  the  Monastery  boat-house  slip  at  Fort  Augustus,  and 
quite  close  to  the  south-western  shore  off  the  entrance  of  the  river 
Oich,  and  extending  beyond  Torr  point  on  the  north  to  within  less  than 
a  mile  from  Bona  ferry. 

The  300-feet  basin  is  20J  miles  in  length,  extending  from  less  than 
300  yards  from  the  Monastery  boat-house  slip  on  the  south  to  just 
beyond  Torr  point,  or  1^  miles  from  Bona  ferry,  on  the  north. 

The  400-feet  basin  is  20  miles  in  length,  distant  over  a  quarter  of 
a  mile  from  the  Monastery  boat-house  slip  on  the  south,  and  about 
three-quarters  of  a  mile  from  Torr  point,  or  over  2  miles  from  Bona 
ferry,  on  the  norlh. 

The  500-feet  basin  is  about  18]^  miles  in  length,  di8tant  less  than 
a  mile  from  the  Mohastery  boat-house  slip  on  the  south,  and  about 
l^  miles  from  Torr  point  on  the  north.  The  southern  extremity  of 
this  basin  differs  somewhat  from  the  usual  truncate  form,  partaking 
of  a  rectangular  character. 

The  two  600-feet  basins  are  separated  by  an  interval  of  little  over 
half  a  mile,  and  are  almost  exactly  equal  in  length,  both  of  them 
slightly  exceeding  8  miles  in  length.  The  northern  one  is  distant  about 
2  miles  from  Torr  point,  and  the  southern  one  less  than  2  miles  from 
the  Monastery  boat-lioiise  slip  at  Fort  Augustus. 

The  two  700-feet  basins  are  separated  by  an  interval  of  nearly 
2J^  miles,  the  northern  one  being  nearly  twice  as  long  as  the  southern 
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one,  and  including  tho  maximum  depth  of  tlie  loch — 754  feet.  The 
northern  basin  is  61^  miles  in  length,  and  distant  about  2f  miles  from 
Torr  point,  while  the  southern  basin  is  3J  miles  in  length,  and  nearly 
6  miles  distant  from  Fort  Augustus.  The  maximum  depth  recorded 
in  the  southern  basin  was  739  feet  near  the  southern  end  of  the  basin, 
while  towards  the  northern  end  of  the  basin  a  depth  of  735  feet  was 
recorded,  the  intervening  soundings  being  slightly  shallowor. 

These  details  show  how  extremely  symmetrical  Loch  Nees  is  in  all 
its  ba  thy  metrical  characteristics.  All  the  contour-lines,  except  the 
deepest  one,  approach  i*ather  closer  to  the  southern  than  to  the  northern 
end  of  the  loch,  but  in  tho  case  of  the  700- feet  contour  this  is  reversed. 

Tlie  shore-slope  on  both  sides  of  the  loch  is  nearly  everywhere  steep. 
Gradients  exceeding  1  in  1  are  of  frequent  occurrence,  and  in  certain 
places  the  slope  approaches  the  precipitous.  Near  the  southern  end 
of  tho  loch,  off  the  south- westein  shore  at  the  entrance  of  the  river 
Oich,  a  sounding  in  204  feet  was  taken  about  100  feet  from  shore,  but 
the  steepest  slopes  were  observed  off  the  north-eastern  shore  in  the 
vicinity  of  the  Horseshoe  craig,  whore  a  sounding  in  236  feet  was  taken 
about  100  feet  from  shore;  another  in  175  feet  about  50  feet  from 
shore ;  and,  off  what  is  known  as  the  Cormorant  rock,  a  sounding  in 
2()()  feet  was  taken  about  50  feet  from  shore.  This  last-mentioned 
sounding  gives  a  gradient  exceeding  4  in  1,  or  an  angle  of  about  15^ 
from  tho  perpendicular. 

The  steep  shore-slope  is  farther  seen  by  the  manner  in  which  the 
contour-lines  of  depth  as  a  rule  hug  the  shores,  leaving  a  comparatively 
very  large  area  of  the  lake-floor  along  the  central  line  of  the  loch 
covered  by  very  deep  water.  This  is  strikingly  shown  by  the  fact  that 
nearly  one-half  of  the  entire  basin  is  covered  by  more  than  500  feet  of 
water,  and  over  one-third  by  more  than  600  feet  of  water.  In  the 
following  table  are  given  the  approximate  areas  in  acres  between  the 
consecutive  contour-lines  drawn  in  at  equal  intervals  of  100  feet,  and 
the  percentages  to  the  total  area  of  the  loch  : — 

Feet. 
0  to  100         

100  „  200  

200  „  300  

300  „  400  

400  „  500  

nOO  „  000  

COO  „  700  

Over  700  

13,9:^6  100  0 

This  tiiblo  brings  out  several  interesting  peculiarities  when  com- 
pared with  the  similar  tables  published  for  the  other  large  Scottish 
lochs.  The  most  remarkable  ])oint  is  that  the  two  deepest  zones  are 
larger  than  any  of  the  other  shallower  zones,  the  deepest  zone  of  all, 


Acres. 

Per  cent. 

1892         ...         13-6 

1340 

9-6 

1610 

11-6 

1121 

80 

1329 

9-5 

1627 

11-7 

24G1 

17-7 

2556 

183 
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though  the  interval  hetweeU  the  700-feet  contour  and  the  maximum 
depth  is  only  half  the  usual  interval  hetween  the  contour-lines,  being 
the  largest  of  all.  Such  a  distribution  of  the  depth-zones  has  not  been 
observed  in  any  other  loob,  and  is  a  reversal  of  the  usual  rule  of  the 
shallowest  zone  being  the  largest  one,  though  one  or  two  exceptions  to 
this  rule  have  been  recorded,  as,  for  instance,  in  Loch  Treig,  where  the 
zone  between  200  and  300  feet  is  larger  than  either  of  the  two  shallower 
zones,  and  in  Loch  Lochy,  where  the  zone  between  100  and  200  feet  is 
a  little  larger  than  the  shore-zone.  In  the  deepest  of  all  Scottish  lochs. 
Loch  Morar,  the  shore-zone  is  equal  to  42  per  cent,  of  the  total  area, 
and  the  second  zone  between  100  and  200  feet  is  equal  to  13  per  cent., 
while  of  the  deeper  zones  not  one  exceeds  9  per  cent,  of  the  total  area. 
In  Loch  Lomond,  again,  the  shore-zone  is  equal  to  68  per  cent,  of  the 
entire  area,  and  the  second  zone  between  100  and  200  feet  is  equal  to 
16]^  per  cent.,  wliile  the  deeper  zones  are  in  each  case  less  than  6  per 
cent.  In  Loch  Ericht  the  shore-zone  is  equal  to  34  per  cent.,  the  second 
zone  between  100  and  200  feet  is  equal  to  25  per  cent.,  and  the  third 
zone  between  200  and  300  feet  is  equal  to  19  per  cent,  of  the  total  area, 
the  deeper  zones  in  each  case  not  exceeding  10  per  cent.  In  Loch  Tay 
there  is  a  regularly  decreasing  percentage  in  the  zones  of  depth  from 
the  shore  into  deep  water,  the  numbers  for  each  zone  at  intervals  of 
100  feet  being  respectively  30,  23^,  21,  16^,  9. 
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Since  sending  you  my  last  news  three  months  ago  from  Keriya  I  have 
covered  a  good  deal  of  ground  on  my  journey  eastward,  close  on  1290 
miles  marching  distance.  Considerations  connected  with  the  limited 
winter  season,  during  which  alone  excavations  are  possible  at  Ihe  more 
distant  of  old  sites  in  the  desert,  obliged  me  to  time  my  arrival  in  the 
Lob  Nor  region  by  the  beginning  of  December.  The  effort  to  combine 
with  this  rate  of  progress  thoroughness  in  the  exploration  of  what 
ancient  remains  could  be  traced  en  rotite  along  the  southern  edge  of  the 
Taklamakan  has  caused  no  little  strain. 

My  first  objective  was  the  ancient  site  in  the  desert  north  of  Niva, 
where  in  1901  I  had  discovered  the  remains  of  a  settlement  abandoned 
in  the  latter  half  of  the  third  century  a.d.  Want  of  time  and  of  adequate 
labour  had  then  prevented  me  from  clearing  some  of  the  ruins  more 
deeply  buried  by  drift  sand  ;  subsequent  roamings  of  **  treasure  seekers" 
harl  led  to  the  discovery  of  other  homesteads  hidden  away  among  the 
high  sand-cones  on  either  side  of  the  main  groups.  Working  with 
as  large  a  party  of  labourers  as  I  could  keep  supplied  with  water  from  a 
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distance  of  some  20  miles,  I  cleared  now  clbse  on  thirty  more  dwellings. 
They  yielded  ample  antiquarian  spoil,  including  many  implements  and 
household  objects  illustrative  of  everyday  life  seventeen  centuries  ago. 
The  numerous  relics  of  industrial  art  and  architectural  wood-carving 
clearly  reBect  the  predominant  influence  of  Grsaco-Buddhist  art  as 
developed  on  the  Indus.  Finds  of  records,  written  on  wooden  tablets, 
in  the  Kharoshthi  script  peculiar  to  the  extreme  north-west  of  India, 
and  in  an  early  Indian  dialect  mixed  with  a  good  deal  of  Sanskrit,  have 
been  abundant.  Among  these  records,  generally  in  excellent  preserva- 
tion, all  kinds  of  correspondence,  official  and  private,  deeds,  accounts, 
etc.,  seem  to  be  represented.  A  "  haul "  of  special  importance  was 
secured  in  the  comfortable  residence  of  a  local  official,  who,  besides 
leaving  files  of  papers,  i.e.  tablets,  scattered  on  the  floor  of  his  office 
room,  had  taken  care  to  hide  quite  a  small  archive,  undoubtedly  docu- 
ments of  value,  below  one  of  its  walls.  From  the  way  in  which  the 
place  of  deposit  was  contrived  and  marked,  it  appears  highly  probable 
that  the  house  was  abandoned  in  some  emergency.  All  the  deeds,  etc., 
found  here  still  retain  their  original  wooden  covers  and  string  fastenings 
in  perfect  condition.  Among  the  dozens  of  intact  clay  seals  which 
attest  these  documents,  impressions  from  Gra}CO-Roman  intaglios  prevail. 
Their  appearance,  side  by  side  with  Chinese  seals,  seems  to  symbolize  as 
it  were  the  part  played  by  Scythia  extra  Imaon  in  the  early  cultural 
interchange  between  the  classical  West  and  the  Far  East. 

Near  several  of  the   ruins   the  ancient  orchards,  fenced   gardens, 
canals,  etc.,  could  be  traced  with  great  clearness,  showing  how  little  the 
economic  conditions  differed  from  those  of  the  present  oases.     On  the 
other  hand,  surveys  effected  in  the  desert  beyond,  showing  the  course 
and  extent  of  the  river  from  which  this  ancient  colony  drew  its  irri- 
gation, strikingly  illustrated  the  great  physical  change  which  has  taken 
place  here  since  the  settlement  was  abandoned.     An  instance  of  the 
clearness  which  prevails  for  certain  periods  in  the  desert  atmosphere,  so 
much  abused  for  its  dust  haze,  may  find  mention.     For  several  days  at 
the  close  of  October  the  main  Kunlun  range,  some  140  miles  away 
to  the  south,  could  be  made  out  so  distinctly  that  it  became  possible  to 
conneet  our  position    at    the   old   site   by   triangulation   with   peaks 
previously  fixed   above   Surghak  by  Surveyor  Rai   Bam   Singh.     On 
leaving  Khotan  I  had  deputed  the  latter  for  independent  survey  work 
along  the  foot  of  the  great  range.     In  spite  of  trying  conditions  of 
ground  and  climate,  he  attained  the  main  object  by  extending  the  net 
of  the    Indian    trigonometrical   system  from   the   headwaters  of  the 
Keriya  river  right  through  to  the  mountains  between  Charchan  and 
Charklik.     The  northern  slopes  of  the   range  were  also   mapped  by 
plane-table  on  the  scale  of  4  miles  to  1  inch. 

The  march  through  the  desert  between  the  Niya  river  and  Charchan 
enabled  me,  among  other  tasks,  to  solve  an  archaaulogical  problem  of 
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wider  bearing.  Hsuan'tsang,  the  great  Chinese  pilgrim,  when  passing 
here  about  645  a.d.,  found  no  inhabited  place  on  the  ten  days'  march, 
bat  saw,  about  midway,  ruins  of  old  settlements  abandoned  to  the 
desert.  His  reference  pointed  clearly  to  the  site  near  the  Endere  river 
where,  in  1901,  I  had  excavated  the  ruins  of  a  sand-buried  fort. 
Epigraphical  finds  had  proved  it  to  have  been  occupied  about  the 
beginning  of  the  eighth  century,  and  abandoned  during  the  Tibetan 
invasion  soon  after.  The  question  thus  arose  whether  we  had  here 
a  definite  historical  instance  of  an  old  site  abandoned  to  the  desert, 
having  been  reoccupied  after  the  lapse  of  centuries.  Discoveries  made 
on  my  fresh  visit  have  furnished  conclusive  evidence.  The  low  dunes 
around  the  old  fort  had  shifted  since  my  previous  visit,  and  had  exposed 
not  far  off  much  eroded  remains  of  ancient  dwellings.  A  careful  clearing 
of  the  consolidated  refuse  heaps  which  had  saved  them  from  complete 
decay,  brought  to  light  Kharoshthi  records  on  wood  which  clearly 
belong  to  the  close  of  the  third  century  a.d.  or  thereabout.  Subse- 
quently I  found  rubbish  deposits  of  the  same  period  embedded  under 
the  clay  rampart  of  the  later  fort  It  is  significant  that  the  second  half 
of  the  seventh  century,  which  must  have  seen  Hsuan-tsang's  ruined  site 
brought  to  life  again,  is  just  the  period  when  the  re-establishment  of 
Chinese  power  in  Eastern  Turkestan  secured  for  a  time  peace  and 
prosperity. 

The  case  of  Charchan,  through  which  my  journey  took  me  at  the 
close  of  November,  well  illustrates  the  pSripSties  to  which  these  isolated 
settlements  along  the  southern  edge  of  the  Turkestan  desert  have  been 
peculiarly  liable  at  different  periods.  A  Chinese  Buddhist  pilgrim 
found,  in  519  a.d.,  the  oasis  occupied  by  only  a  hundred  families. 
Hsuantsang,  more  than  a  century  later,  saw  there  the  walls  of  an  old 
town  still  standing,  but  there  were  no  inhabitants.  Yet  when  Chinese 
rale  had  been  re-established  soon  after  his  passage,  Charchan  figures 
once  more  as  a  place  of  importance.  Marco  Polo's  description  of  the 
"Province  of  Charchan,"  fully  verified  on  other  points,  mentions 
numerous  towns  and  villages.  But  cultivation  had  completely  dis- 
appeared by  the  end  of  the  eighteenth  century,  and  probably  long  before 
it.  Settled  once  more  by  the  Chinese  as  a  small  penal  station  about 
seventy  or  eighty  years  ago,  Charchan  has  now  developed  into  an  oasis 
of  steadily  increasing  size.  There  is  abundance  of  water  to  permit  of 
further  expansion.  Outside  the  oasis,  to  the  west  and  south-west,  marks 
of  former  occupation  could  be  traced  over  extensive  areas  of  wind-eroded 
ground  in  the  shape  of  potsherds  and  similar  hard  dSbris  of  small  size. 

On  the  journey  from  Charchan  to  Charklik  I  was  able  to  trace  remains 
of  the  Mohammedan  period  in  the  wilderness  of  sandy  jungle  along  the 
Charchan  river,  and  to  examine  closely  the  ruins  of  an  earlier  settlement 
abandoned  about  the  twelfth  century  close  to  the  recently  revived  small 
oasis  of  Yashshahri.     Antiquarian  evidence  collected  at  Charklik,  the 
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present  headquarters  of  the  Lob  Nor  district,  clearly  proves  that  we 
must  look  here  for  the  ancient  capital  of  the  Lob  Nor  region,  as  Hsuan- 
tsang  knew  it  nnder  the  name  of  Lou-Ian.  Also  Marco  Polo's  '*  town  of 
Lop "  may  safely  be  assumed  to  have  stood  there.  At  Charklik  I  was 
kept  busy  for  three  days  organizing  my  long-planned  expedition  to  the 
ancient  site  which  Dr.  Hedin  had  first  discovered  in  1900  on  his  jonmey 
through  the  desert  north  of  Lob  Nor.  The  intervening  distance  was 
more  than  160  miles,  but  there  was  no  plaoe  nearer  whence  to  draw  the 
requisite  transport,  supplies,  and  labour.  Charklik  itself^  reclaimed  from 
the  desert  only  some  seventy  years  ago,  offers  scarcely  more  than  the 
resources  of  a  fair- sized  village,  and  as  its  cultivators  naturally  dreaded 
a  winter  campaign  in  the  distant  desert,  it  would  have  been  impossible 
to  secure  what  I  needed  but  for  the  energetic  assistance  of  the  local 
Chinese  magistrate.  By  December  6  I  was  able  to  start  for  Lob  Nor 
with  a  large  posse  of  labourers  and  a  month's  supplies  for  the  whole 
camp.  As  my  route  passed  by  Miran,  where,  not  far  from  a  small  area 
of  cultivation,  ruins  of  '*  an  old  town  "  were  reported  to  exist,  I  made  a 
short  halt  there  for  the  sake  of  trial  excavations.  They  were  rewarded 
by  interesting  discoveries  more  readily  than  I  had  expected.  From 
inibbish-filled  rooms  which  I  cleared  within  a  ruined  fort  still  rising  in 
parts  to  imposing  height,  there  emerged  in  rapid  succession  close  on 
three  hundred  Til>etan  records  on  wood  and  paper,  besides  a  variety  of 
curious  household  implements,  articles  of  military  equipment,  etc.  There 
can  be  little  doulit  that  these  refuse  layers  accumulated  during  the 
period  of  Tibetan  occupation  which  followed  the  weakening  of  Chinese 
power  in  the  eighth  century  a.d.  Whether  the  remains  of  a  Buddhist 
shrine  and  of  several  stupas  in  the  vicinity  of  the  fort  belong  to  the 
same  period,  or,  perhaps,  are  of  earlier  date,  will  be  investigated  when  I 
return  to  the  site  for  further  excavations. 

At  Abdal,  a  small  fishing  hamlet,  from  where  the  move  into  the 
desert  was  to  be  made,  we  left  the  ponies  and  all  baggage  that  conld 
possibly  be  spared.  The  question  of  arrangements  about  **  transport 
and  supply  "  thence  was  rather  an  anxious  one.  I  had  been  able  to  collect 
only  twenty- one  camels,  and  had  to  take  with  them,  over  100  miles  of 
absolute  desert,  the  {mpedimenta  of  a  party  numbering  over  forty  people, 
including  supplies  for  a  month,  and  water  sufficient  to  last  us  all  for  a 
fortnight.  Fortunately,  severe  cold  had  set  in  just  in  time  for  the  latter 
to  be  taken  in  the  form  of  ice.  Otherwise  the  climatic  conditions  were 
sufficiently  trying,  with  minimum  temperatures  falling  to  as  low  as 
48"^  Fahr.  of  frost,  and  an  icy  wind  blowing  from  the  north-east  for 
varying  periods  almost  every  day.  The  route  followed  on  the  seven 
days'  march  to  the  ancient  site  lay  necessarily  close  to  the  one  taken  by 
Dr.  TTedin  on  his  memorable  journey  of  1900  in  the  reverse  direction. 
But  for  the  first  part  the  physical  aspect-s  of  the  ground  traversed  showed 
a   notable  change.      The  great   newly  formed   lagoons  in  whioh  the 


DE.  STEIN'S  EXPEDITION  IN  CENTRAL  ASIA.  75 

waters  of  the  Tarim  had  then  spread  northward,  have  since  almost  com- 
pletely dried  up.  The  water  of  the  rare  pools  left  behind  in  the  salt- 
encrusted  depressions  was  so  salt  that,  in  spite  of  the  great  cold,  it  had 
not  yet  frozen. 

In  the  desert  beyond  finds  of  worked  flints  and  other  implements  of 

the  Stone  Age,  together  with  fragments  of  very  coarse  pottery,  occurred 

frequently  over  stretches  of  wind-eroded  ground.     These  proofs  of  early 

human  occupation  cropped  up  along  our  track  through  the  whole  of  the 

extensive  area  believed  to  form  part  of  an  ancient  lake-bed.     The  first 

relics  of  historical  times,  in  the  shape  of  Chinese  coins  belonging  to  the 

early  centuries  of  our  era,  were  met  with  fully  10  miles  south  of  the 

site.     The  remarkable  accuracy  with  which  the  position  of  the  latter 

proved  to  have  been  fixed  in  Dr.  Hedin^s  map,  enabled  us  to  find  the 

ruins  exactly  where  we  first  looked  for  them,  even  though  the  ground 

traversed,  with  its  maze  of  deep  wind-cut  trenches  and  intervening 

steep  day  banks,  was  as  deceptive   to  the  eye  as  it  was  difficult  for 

the  camels. 

Thus  by  the  evening  of  December  17  I  was  able  to  pitch  camp 
at  the  foot  of  the  ruined  stupa,  which  stands  out  in  this  weirdly 
desolate  landscape  as  the  landmark  of  the  main  group  of  ruins.  A 
blizzard  which  we  had  encountered  on  the  previous  day  proved  a 
blessing  in  disguise;  for  the  snow  it  brought,  light  as  the  fall  was, 
enabled  us  to  extend  oar  stay  at  the  site  to  the  length  needed  for 
systematic  excavations,  even  though  the  springs  at  the  foot  of  the 
Euruk-tagh,  about  two  marches  northwards,  from  which  I  had  hoped  to 
replenish  our  store  of  ice,  failed  us.  Their  water  was  too  salt  to  be 
drank  even  by  the  camels,  and  the  ice  they  had  just  begun  to  form 
was  unfit  for  human  consumption. 

The  excavations  carried  on  unremittingly  for  eleven  days  at  the 
several  groups  of  ruins  have  yielded  plentiful  results.  It  is  true,  wind- 
erosion  had  worked  terrible  havoc  among  the  dwellings  constructed 
of  timber  and  plaster  walls,  exactly  like  those  of  the  Niva  site ;  but 
others  had  retained  a  sufficient  cover  of  drift  sand  or  consolidated  refuse 
to  afford  protection  to  many  interesting  relies.  In  a  large  rubbish 
heap,  fully  100  feet  across,  we  struck  a  particularly  rich  mine. 
The  finds  of  written  records,  on  wood  and  paper,  proved  throughout 
remarkably  numerous,  considering  the  limited  size  of  the  settlements 
and  the  number  of  extant  buildings.  The  majority  of  the  records  are 
Chinese,  and  still  await  examination  by  my  literatusy  but  the  number 
of  Kharoshthi  documents  is  also  considerable.  Their  character  and  the 
observations  made  as  to  their  places  and  conditions  of  discovery,  clearly 
indicate  that  the  same  early  Indian  language  as  found  in  the  records  of 
the  Niva  site,  was  used  locally  also  in  the  Lob  Nor  region  for  administra- 
tive purposes  and  private  business.  Considering  the  great  distance 
which  separates  Lob  Nor  from  Khotan,  this  uniform  extension  of  an 
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Indian  language  to  the  extreme  east  of  the  Tarim  basin  has  a  special 
historical  Bignificanco.  No  loss  striking  is  the  agreement  which  the 
constructive  features  of  houses  and  shrines,  the  architectural  wood- 
carvings,  objects  of  industrial  art,  etc.,  discovered  here  present  with 
those  of  the  Niva  site.  Even  without  the  evidence  of  dated  Chinese 
documents  and  of  the  numerous  coin  finds,  it  would  suffice  to  prove  that 
the  Lob  Nor  ruins  were  abandoned  about  the  same  time,  t,e.  the  close  of 
the  third  century  a.d. 

Clear  evidence  has  been  obtained  showing  that  the  principal  group 
of  niins  represents  the  remains  of  a  small  fortified  station  garrisoned  by 
Chinese  troops.  Its  purpose  was  manifestly  to  control  the  route  leading 
from  Sha-chou,  on  the  extreme  west  of  Kansu,  to  the  oases  along,  and 
to  the  north  of,  the  Tarim.  From  a  variety  of  indications,  it  may  be 
concluded  that  the  settlement  around  this  station  derived  its  importance 
far  more  from  the  traffic  with  China  which  passed  through  it  than  from 
the  resources  of  local  cultivation.  This  source  of  affluence  may  account 
for  the  relatively  large  number  of  Buddhist  religious  structures. 

By  December  29  the  exploration  of  all  remains  traceable  was 
completed.  Sending  the  main  camp  with  the  archaeological  "  proceeds  " 
back  to  Abdal,  I  set  out  myself  with  a  few  men  through  the  un- 
explored desert  south-westwards.  We  reached  the  Tarim  safely  after 
a  seven  days*  tramp,  but,  owing  to  the  steadily  increasing  height  of  the 
ridges  of  diift  sand  we  encountered,  progress  was  far  more  difficult  than 
on  the  journey  from  Lob  Nor.  In  its  physical  aspects  this  part  of  the 
desert  showed  certain  marked  differences.  The  ground,  where  not 
covered  by  dunes,  bore  here,  too,  indications  of  having  formed  part 
of  an  ancient  lake-bed.  But  the  rows  of  dead  trees  so  frequently  met 
on  the  previous  route,  marking  the  banks  of  old  lagoons  or  river  courses, 
were  soon  left  behind  here.  Relics  of  the  Stone  Age  were  met  with 
at  intervals. 

After  surveying  some  localities  of  archieological  interest  on  the 
lower  Tarim  and  Charchan  rivers,  I  am  now  proceeding  to  resume  my 
excavations  at  Miran.  On  their  completion,  I  intend  to  set  out  on  the 
month's  journey  to  Sha-chou.  Ancient  remains  are  not  likely  to  be  met 
on  this  desert  track  until  we  reach  the  outposts  of  old  Chinese  occu- 
pation about  Lake  Kara  Nor.  Yet  the  knowledge  that  I  shall  be 
following  the  route  of  Hsuan-tsang  and  Marco  Polo,  and  what  was  once 
a  main  line  of  communication  between  Cathay  and  the  West,  is  bound 
to  give  interest  to  the  journey. 

Camp  Jig<lalik-Oi;hil,  Jiinuary  15,  1907. 

P.S. — I  have  been  obliged  to  postpone  the  despatch  of  the  men  who 
are  to  take  my  mail  along  with  the  collections  of  antiques  to  Kashgar, 
and  this  enables  me  to  add  a  brief  note  on  my  resumed  excavations  at 
Miran.    Their  results  have  far  exceeded  my  hopes.    A  complete  clearing 
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of  the  ruiDed  fort  brought  the  nQmber  of  Tibetan  records  found  in  its 
rubbish  heaps  to  a  total  of  close  on  a  thousand.  There  can  be  no  doubt 
that  the  stronghold  was  intended  to  guard  the  direct  route  to  Shachou, 
which  also  at  the  present  day  passes  below  the  fort  walls.  But  of  far 
wider  interest  and  importance  are  the  art  remains  which  emerged  from 
the  dShrig  mounds  of  the  Buddhist  shrines  previously  mentioned.  These 
must  have  been  in  ruins  for  four  or  five  centuries  before  the  Tibetan 
occupation.  In  one  of  them  there  came  to  light  colossal  stucco  relievos 
showing  the  closest  relation  to  Gredco-Buddhist  sculpture  of  the  first 
centuries  of  our  era.  The  influence  of  classical  art  is  reflected  with  sur- 
prising directness  in  the  fine  frescoes  which  cover  what  remains  of  the 
walls  of  two  circular  temples  enclosing  stupas.  The  main  paintings, 
which  illustrate  scenes  of  Buddhist  legend  or  worship,  are  remarkable  for 
clever  adaptation  of  classical  forms  to  Indian  subjects  and  ideas.  But 
even  more  curious  are  the  figures  represented  in  the  elaborate  fresco 
dados.  They  are  so  thoroughly  Western  in  conception  and  treatment 
that  one  would  expect  them  rather  on  the  walls  of  some  Roman  villa 
than  in  Buddhist  sanctuaries  on  the  very  confines  of  China.  One  cycle 
of  youthful  figures  in  a  gracefully  designed  decorative  setting  repre- 
sents the  varied  joys  of  life — a  strange  contrast  to  the  desolation  which 
now  reigns  in  the  desert  around  the  ruins,  and,  in  fact,  through  almost 
the  whole  of  this  region.  Kharosthi  inscriptions  painted  by  the  side  of 
the  frescoes,  and  pieces  of  silk  bearing  legends  in  the  same  script  indi- 
cate the  third  century  a.d.  as  the  approximate  period  when  these  shrines 
were  deserted.  The  excavations  and  other  labours  were  made  very 
trying  by  intense  cold  and  the  frequency  of  icy  winds,  which  sweep 
with  their  full  force  this  bare  desert  glacis  of  the  mountains. 

Camp  MiraD,  February  G,  1907. 


MAP  OF  THE  ANGLO-GERMAN  BOUNDARY  FROM  THE 
VICTORIA  NYANZA  TO  KILIMANJARO.* 

Tbi  map  is  a  reduction  from  the  topography,  on  the  scale  of  1 :  100,000, 
made  by  the  English  and  German  sections  of  the  Anglo-German 
Boundary  Commission  during  1904  and  1905.  The  country  which 
lies  on  the  British  side  of  the  boundary  was  surveyed  by  the  Britieh, 
that  on  the  German  side  by  the  German,  section  of  the  commission. 
The  framework  oh  which  the  topography  is  based  consisted  of  a  single 
aeries  of  well- conditioned  triangles  observed  with  6-inch  and  6-inch 
micrometer  theodolites,  wi  th  an  average  triangular  error  of  ±  6  seconds. 
One  end  of  this  series  includes  the  Capo  observatory — Aden  telegraphic 


•  Map,  p.  116.     To  illustrate  Major  G.  E.  Smith's  paper,  Geo.  Jour.,  vol.  29,  p.  249 
(March,  1907). 
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longitude  point  on  the  British  Consulate  at  Zanzibar,  and  the  chain 
reaches  as  far  as  the  topography  does  to  the  west. 

The  heights  are  all  trigonometrical.  Vertical  angles  were  taken  on 
each  ray  at  all  the  main  triangulation  stations.  The  initial  height  was 
that  of  Chala  hill,  which  had  been  fixed  i>y  the  Anglo-Glerman  Boundary 
Commission  of  1892  with  reference  to  the  mean  sea-leyel  of  the  Indian 
ocean  at  Vanga.  The  line  of  heights  thus  carried  up  to  Victoria  Nyanza 
differed  some  8  feet  only  from  that  brought  up  by  the  Uganda  railway 
levels  from  Mombasa. 

At  the  scale  on  which  this  map  is  published,  1 :  500,000,  the  physical 
detail  may  be  said  to  be  correct,  and  will  require  no  alteration  even  if  a 
more  accurate  survey  be  made  later  on. 

The  country  in  the  area  surveyed  differs  in  no  way  from  the  usual 
African  upland  bush,  whose  characteristics  vary  but  little  with  the 
altitude  from  1500  to  5000  feet  above  the  sea.  At  altitudes  greater 
than  6000  feet  the  vegetation  assumes  a  more  park-like  character,  such 
as  one  is  accustomed  to  see  at  home.  The  density  of  the  forest  growth 
depends  on  the  rainfall  or  condensation,  which  varies  according  to  the 
aspect  of  the  slopes.  These  conditions  include  all  the  varieties  of 
country  included  in  the  survey.  Looking  at  the  map,  we  see  that  the 
country  from  Lake  Jipo  on  the  cast  rises  gradually  to  the  plains  on  the 
east  and  north  of  Kilimanjaro,  culminating  at  a  height  of  19,318  feet  in 
the  highest  point  of  the  snow-covered  crater  edge  of  Eibo.  From  these 
plains  the  country  rises  gradually  to  Mount  Erok,  falling  again  through 
a  very  broken  country  full  of  countless  successions  of  parallel  (north 
and  south)  faults  to  the  bottom  of  the  great  Rift- valley. 

This  is  the  lowest  level  rciichcd  by  the  survey,  2000  feet  at  Lake 
Natron.  The  western  escarpment  of  the  great  Kift-valley  rises  from 
the  shore  uf  this  lake  to  a  height  of  over  7000  feet  in  a  single  and  almost 
vertical  steep  to  tho  suuimit  of  Mount  Sambu.  The  boundary-line  then 
rises  to  about  8300  foot  over  a  scries  of  rugged  spurs  and  deeply  cut 
densely  wooded  gorges.  The  j)ark-like  country  at  the  summit  gives 
way  gradually,  as  the  country  falls,  to  the  drier  thorn-bush  of  the  Mara 
river  plains.  Then  from  the  top  of  the  Isuria  escarpment,  which, 
unlike  the  western  side  of  the  lii ft- valley,  rises  as  an  almost  unbroken 
barrier  along  its  whole  leugtli,  wo  find  the  scattered  clumps  of  bushes 
and  long  grass  giving  way  with  the  drop  in  height,  as  the  country  falls 
to  the  shore  of  Victoria  Nyanza,  to  the  thorn  bush  and  yellow  burnt-up 
grass  of  the  lower  veld. 
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REVIEWS. 

EUROPE. 

NoBTHBRN  Sweden, 

*  NorrlAod.'    Naturbeskrifuiog  af  A.  O.  Hogbom.    Almqvist  &  Wiksells  Bogtryckeri : 
Uppiala  and  Stockholm.    1906.    Pp.  412.    Mapt  and  Ulustrattoru. 

The  northern  districts  of  Sweden,  known  collectively  by  the  name  of  Norrland, 
extend  along  the  Gulf  of  Bothnia  from  the  Dal  riyer  south  of  Gefle,  northwards  to 
the  Finnish  boundary  at  the  Tome  riyer,  and  inland  to  the  mountain  backbone  of 
the  peninsula  on  the  Norwegian  frontier.     With  an  area  of  more  than  100,000 
square  miles,  they  form  nearly  three-fifths  of  the  Swedish  territory,  but  at  present 
they  are  sparsely  populated,  and  are  chiefly  noted  for  their  rich  iron-mines  in 
Norrbotten,  at  Gellivare,  Kirunavara,  and  Luossavara.     Information  about  the 
physical  features,  economic  resources,  etc.,  of  Norrland  is  to  be  found  only  in 
scattered  articles  and  publications  not  readily  accessible  to  those  who  have  most 
need  of  it,  and  therefore  it  was  proposed  some  years  ago  by  Dr.  Franz  Kempe  that 
a  series  of  handbooks  should  be  compiled,  and  with  his  assistance  and  support  this 
project  is  now  being  carried  out  under  the  supervision  of  Prof.  Hogbom.     The 
present  volume,  the  first  of  the  series,  contains  a  general  survey  of  the  geology, 
climate,  fauna  and  flora  of  Norrland,  drawn  from  works  of  the  author  himself  and 
those  of  other  specialists,  lists  of  which  are  given  at  the  end  of  each  section.     Norr- 
land trends  from  south-west  to  north-east,  and  its  geology  and  configuration 
correspond  to  this  direction.    Archaean  rocks,  chiefly  granite  and  gneiss,  witli  large 
areas  of  porphyry,  porphyritic  schists,  clay  slates,  and   mica-scbit>ts,  stretch  far 
inland  from  the  Gulf  of  Bothnia.    West  of  those  is  a  small  zone  of  Silurian  rocks, 
while  the  mountain  axis  of  the  peninsula  is  composed  of  rocks  partly  pre-Cambian 
(Seve  group)  and  partly  of  Silurian  ago  (the  Koli  grouj)),  the  latter,  however, 
dilBTering  so  much  in  appearance  and  character  from  tho  rocks  of  the  Silurian  zone 
already  mentioned  that  they  have  been  marked  on  the  geological  map  by  a  special 
colour.     When  the  country  emerged  from  the  sea  at  the  end  of  the  Silurian  period, 
its  surface  in  all  probability  slo{)ed  gradually  tovvaids  the  south-east  in  the  direction 
of  the  existing  river- valleys.     The  erosion  of  these  valleys  was  probably  coiiiuicnced 
when  the  surface  rose  far  above  the  tops  of  the  present  mountains.   A  striking  proof 
of  this  is  the  occurrence  of  transverse  valleys  where  the  rivers  have  cut  through 
rocks  offering  greater  resistance  to  denudation.    In  some  cases  the  breaches  are 
incomplete,  the  stream  having  been  unable  to  excavate  its  bed  as  rapidly  as  the 
ground  behind  it  was  lowered  by  denudation.     The  deposits  of  loose  detritus  date 
from  the  last  stage  of  the  Glacial  period  or  later  times,  all  earlier  accumulations 
Wing  been  swept  away  by  the  ice-sheet.     Glacial  detritus  is  widely  distributed, 
tnd  moorland  occupies  about  30  per  cent,  of  the  total  area,  while  marine  deposits 
indicate  a  transgression  of  the  sea  up  to  900  feet  in  some  parts.    Lakes  are  numerous, 
tod  occupy  about  6  per  cent,  of  tho  total  area.    Most  of  them,  including  Hornafvan, 
the  largest  and  deepest  of  all  (725  feet),  havo  been  formed  by  damming,  though  the 
^pest  parts  may  in  some  cases  lie  in  rock  basins.    A  largo  reserve  of  motor  force 
is  stored  up  in  falls,  including  the  Erangede  falls  on  the  Indals  river,  with  About 
60,000  horse-power,  and  the  Harsprang  on  the  Lu1e&,  with  46,000.    Prof.  Hogbom 
tlso  discusses  the  flora,  in  the  distribution  of  which  the  most  marked  line  is  the  upper 
limit  of  conifers  running  at  heights  of  1400  to  2600  feet  above  sea-level,  above 
which  the  birch  region  extends  to  a  vertical  height  of  165  to  650  feet;  and  he  also 
points  out  several  anomalies  of  distribution  which  arc  still  not  thoroughly  cx])lained. 
Similar  difficulties  also  occur  with  regard  to  the  fauna.    Tho  ijcculiaritios  of  tho 
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water- fauna  are  conimun  to  the  Baltic  basin,  the  relict  fauna  of  which  has  been  often 
discussed.  It  is  interesting  to  learn  that  a  skeleton  of  a  Greenland  ueal  has  lately 
been  found  near  Sundsvall  under  circumstances  which  prove  this  animal  to  have 
existed  in  the  Gulf  of  Bothnia  during  the  Littorina  period. 

The  foregoing  brief  notes  will  serve  to  show  how  wide  a  range  of  subjects  is 
dealt  with  in  Prof.  Hogbom's  work,  which  is  accompanied  by  geological,  hypso- 
nietrical,  and  other  maps,  and  numerous  illustrations.  For  those  who  wish  to  study 
any  particular  subjects  in  greater  detail  the  bibliographical  lists  will  be  a  valuable 
guide. 

AFRICA. 

Abyssinian  History. 

'  Herum  ^thiopicarum  Scriptores  occideDtales  ioediti  a  ssculo  xvi.  ad  six.  corante 
C.  Beccari  S.I.'  Vols.  2  and  3,  "  P.  Petri  Paez  S.T.  Historia  ^thlopiao,"  Liber  i.  et 
ii.,  and  iii.  et  iv.  Plates.  Vol.  4,  ^  P.  Emmanuclis  Barradas  S.I.  Tractatos  Trea 
hlstorico-geographici."    Bomae:  C.  de  Luigi.    1905-1906.    Price  20».  Sd,  each  vol. 

There  is  a  notice  of  Father  Beccari*s  introductory  volume  in  this  Journal  for 
August,  1904.  Volumes  2,  3,  and  4,  which  have  appeared  since,  contain  the  works 
of  Peter  Paez  and  of  Barradas;  they  amply  fulfil  the  hope  of  important  additions  to 
historical  geography.  Paez's  manuscripts  have  been  utilized  by  later  writers,  who 
have  extracted  his  valuable  remarks  on  the  expedition  of  ChristovSo  da  Gama,  but 
the  modest  words  in  which  he  records  his  culminating  feat,  the  discovery  of  the 
s<jurces  of  the  Blue  Nile,  must  always  retain  their  interest.  With  his  words  and 
Bruce's  before  us,  we  can  see  the  character  of  the  latter's  attack.  There  is  no  si)ace 
to  expose  the  whole  of  Bruce's  misstatements.  Suffice  it  to  say  that  Paez  makes  no 
mention  of  a  mountain  full  of  water,  out  of  which  Bruce  makes  such  dreary  fun  ; 
that  he  does  not  mention  a  place  called  Sabala,  as  Bruce  says,  but  one  called 
(Jahala,  which  word  diflers  little  from  Bruce's  Sacala ;  and  that  where  Paez  estimates 
a  certain  object  as  an  "  espingarda  '*  shot  distance,  Bruce  has  no  authority  for  trans- 
lating it  a  "cannon  shot,"  or  for  referring  to  it  later  as  "  a  league,"  or  "the  largest 
range  of  a  shell  shot  from  a  mortar,"  because  "espingarda"  is  a  matchlock — the 
weapon  of  an  infantry  man.  No  excuse  can  avail  Bruce,  for  he  says  he  had  con- 
sulted two  manuscripts,  and  that  he  had  with  him  on  the  spot  a  copy  from  one  of 
Paez*s  accounts.  Paez  was  burn  in  15G4,  and  was  in  India  in  1588  when  first  detailed 
to  accompany  Antonio  Monserrate  to  Abyssinia.  Their  attempt  to  reach  that 
country  failed,  and  they  had  to  8})end  long  years  of  captivity  in  Arabia,  chiefly  in 
Sana  and  Mocha,  before  they  again  saw  Goa  in  1596.  Their  mention  of  the  coffee 
they  drank  in  Arabia  is  the  earliest  notice  of  it  by  a  European  traveller  in  that 
country.  It  was  not  till  1603,  and  then  alone,  that  Paez  succeeded  in  reaching 
Abyssinia ;  ho  spent  the  rest  of  his  life,  till  his  death  in  1622,  in  travelling  from  one 
end  of  it  to  the  other.  Omitting  his  refutation  of  the  errors  of  Urreta,  a  writer  on 
Abyssinia  long  since  forgotten,  and  his  dissertations  on  dogmatic  theology,  there  is 
a  residue  of  very  great  value.  He  was  a  man  of  considerable  ability,  who  utilized 
his  Arabian  captivity  to  learn  Arabic  and  Hebrew,  and  who,  judging  from  his 
translations  of  chronicles,  acquired  Auiharic  or  Geez  in  Abyssinia.  Where  his 
religious  training  does  not  interfere,  he  is  a  cool  and  sagacious  observer.  He  is  told 
in  Arabia  that  the  Arabs  had  seen  his  companion  Monserrate  floating  in  the  air  on 
the  level  with  the  treetops  while  he  prayed.  This  is  retailed ;  but  when  he  is  told 
in  Abyssinia  that  vultures  throw  stones  at  their  pursuers,  he  watches  the  Urds  as 
they  are  driven  out  of  the  royal  camp  by  the  imges,  and  reaches  the  rational  ex- 
planation that  the  birds  do  not  throw  stones,  but  that  if  they  step  on  a  loose  one 
they  may  kick  it  back  as  they  run.    His  account  of  the  unsuccessful  attempt  of 
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AntoDio  Fernandez  to  penetrate  to  the  African  coast  at  Melinde  is  interesting.  On 
page  271  of  vol.  2,  the  word  Xangada  has  puzzled  the  editor ;  this  form  exactly 
reproduces  the  f oand  of  the  Southern  India  word  Shangadam,  *^  a  raft."  Barradas 
carries  much  less  weighty  metal  than  Paez.  He  was  bom  in  1572,  and  though 
commencing  with  the  Jesuits  in  1587,  he  was  not  fully  admitted  imtil  16 L2,  and 
then  in  India.  In  the  contemporary  conGdential  note  of  his  corps  he  is  described  as 
"judicium  mediocre  "  and  "  constitutio  cholericup,  adustus."  He  reached  Abyssinia 
io  1624,  just  after  Paez's  death,  and  left  with  the  other  Jesuits  on  their  expulsion 
in  1634.  His  knowledge  of  the  country  is  conOned  to  Tigr6,  but  that  he  knew  well, 
and  his  description  of  it  and  of  the  manners  and  customs  of  its  people  is  very  inte- 
resting and  minute,  and  shows  considerable  power  of  observation.  Three  treatises  of 
bis  are  published  here:  the  first  is  of  no  value — theological — the  second  is  his 
account  of  Tigre,  and  the  third  a  very  detailed  description  of  Aden.  Ho  apparently 
had  never  seen  the  printed  accounts  of  Da  Qama's  expedition,  but  his  report  of  tie 
oral  traditional  account  of  the  events  occurring  in  Tis^r^  is  exceedingly  valuable, 
and  shows  that  recent  research  is  justified  in  the  conclusions  drawn  as  to  the  lice 
of  Da  Qama's  advance.    Barradas  died  in  India  in  1646. 

B.  S.  W. 
German  Ntasa  and  Rovuma  Lands. 

Dr.  F.  Fiillebom,  *Da8  Deutscho  Kjassa-  und  Ruwuma-Gebiit,  Land  und  Leuti-, 
iiebfet  Bemerkungeii  iiber  die  Schire-Landor.  Mit  Benutzung  von  Ergebnisscu 
der  Njaesa-  und  KiDgagebirgs-Expoditiou  der  Hermann  und  Eliac  geb.  Heckmanu 
Wentzel-StiftuD«<  verfasBt/  Deutsch-Os^Afrika,  vol.  ix.  Berlin,  1906.  Pp.  636, 
figs.  210.     With  Aaa$,  119  Plates,  and  2  Mapt'. 

The  series  of  monographs  entitled  *  Deutsch-Ost-Afrika'  is  well  known  as 
including  some  of  the  most  important  contributions  to  the  scientific  geography  of 
tropical  Africa.  The  ninth  volume,  by  Dr.  Friedrich  Fiillebom,  maintains  the 
high  standard  of  this  work.  It  describes  the  southern  part  of  German  East  Africa, 
iiM^luding  the  districts  between  the  coast  and  the  northern  part  of  Lake  Nyasa. 
Most  of  the  area  is  in  the  basin  of  the  Rovuma  river,  which  divides  the  German 
territory  from  Mozambique. 

The  author  had  excellent  opiwrtunities  for  quiet  research.  He  lived  in  the 
onuntry  from  1897  to  1900  as  doctor  in  the  military  service.  He  accompanied  the 
Wentzel  Zoological  Expedition  to  Nya?a  and  the  Kinga  mountain.^,  and  he  was 
engaged  in  some  military  excursions  against  insurgent  natives,  and  they  give 
unusual  opportunities  for  making  extensive  ethnographic  collections.  As  a  medical 
man  the  author  has  naturally  turned  bis  attention  mainly  to  anthropology.  He 
derotes  two  short  chapters  to  a  concise  narrative  of  his  joumeyp,  and  he  briefly 
describes  the  chief  feature  in  the  geography,  geology,  and  biology  of  the  region. 

The  chief  feature  of  this  book  is  its  monographic  account  of  the  natives.  The 
information  given  is  detailed ;  and  it  is  arranged  with  such  excellent  method,  and 
proridod  with  so  good  an  index,  that  the  material  is  all  easily  available  for  refer- 
ence. The  index  consists  of  64  page?,  with  three  columns  on  a  page,  and  with 
eight  extra  pages  for  index  to  authorities. 

The  natives  are,  of  course,  all  Bantu,  and  the  author  divides  them  into  eight 
tribes,  of  which  the  Wamuera,  Wakonde  (and  their  branch  the  Wamatambwe), 
and  the  Mawia  are  the  aborigines;  the  rest— the  Wayao  (Livingstone's  Ajawa), 
the  Wamakua,  Wangindo,  the  Wamanganja  and  their  allies,  and  the  Wandonde 
— have  immigrated  into  the  country  in  recent  times.  Seventy  or  eighty  years  ago 
the  Wamuera  were  a  much  greater  i^eople  than  they  are  to-day.  The  Wamatambwe 
were  a  very  numerous  race  in  the  days  of  Livingstone,  but  they  have  been  driven 
by  iDvasioDs  of  the  Wayao  and  Mnkna  from  their  old  home  in  the  lowlands  beside 
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the  Rovuma,  and  forced  to  migrate  further  up  the  valley,  where  the  remnants  of 
the  tribe  are  scattered  among  oti  er  people.  The  Wayao  are  the  moat  impoitant 
of  the  recent  invaders ;  their  chief  area  is  now  in  Portuguese  territory  south  of  the 
RoYuma,  but  the  author  thinks  they  originally  came  from  the  country  behind 
Kilwa,  and  their  present  tendency  is  to  return  northward.  One  chapter  is  devoted 
to  sport  and  fishing ;  but  it  describes  native  methods  and  not  the  author's  exferi- 
ences.  There  are  many  interesting  additions  to  knowledge  of  the  initiation 
ceremouiefi,  by  which  boys  and  girls  are  admitted  to  the  ranks  of  the  adults. 

There  is  much  in  the  country  that  reminds  the  reader  of  the  corresponding 
highlands  to  the  south  of  the  Zambezi  in  Mashonaland.  The  physical  conditions 
of  the  two  countries  are  in  many  respects  similar :  the  people  are  allied  in  race ; 
they  live  in  huts  of  the  Fame  design,  and  often  protected  between  granite  tors  as 
in  the  kojtjes  of  Rhodesia ;  the  natives  use  similar  weapons,  and  show  the  fame 
skill  in  smelting  iron^-of  which  industry  the  author  gives  an  excellent  account 
(pp.  166-174).  The  people  in  both  districts  are  fond  of  depicting  anioials ;  they 
make  wall-paintings  of  girafifes,  zebras,  and  antelopes,  which  are  cruder,  but  of  the 
same  character  as  the  Bushmen  paintings  of  Cape  Colony ;  and  the  members  of 
some  tribes,  such  as  the  Wadonde  and  Wamucra,  tattoo  figures  of  antt  lopes,  trees, 
and  birds  u(K)n  their  bodies.  The  author  gives  detailed  and  most  interesting 
accounts  of  native  architecture ;  but  we  look  in  vain  for  any  traces  of  stone  build- 
ings of  the  Zimbabwe  type.  The  explanation  of  their  absence  may  be  the  lack 
of  important  mineral  wealth  in  the  Rovuma  basin ;  it  yields  garnets  (to  the  value 
of  63,000  marks  iu  the  year  1001-1902),  as  well  as  beryls  and  other  stones;  it 
has  some  ores  of  copper  and  widely  distributed  iron;  and  in  the  schists  of  the 
Livingstone  mountains  there  are  Fome  quartz  veins  containing  a  little  gold,  but 
the  gold  ores  are  too  poor  to  work.  Hence  there  is  no  trace  of  former  extensive 
mining  operations,  and  there  appear  to  be  no  stone  buildings  such  as  those  on  the 
gold  fields  of  Rhodesia. 

The  country  in  the  main  consists  of  a  plafeau  of  gneiss  disrupted  by  the  earth- 
movements  to  which  East  Africa  owes  some  of  its  most  striking  geographical 
features.  The  author  gives  a  sketch-map  of  the  rift-valley  system  at  the  northern 
end  of  Lake  Nyasa,  which  he  has  drawn  up  in  consultation  with  Dr.  Kohlschutter, 
incorporating  in  it  the  hitest  inforina*ion  available.  The  Nyasa  rift-valley  breaks 
up  at  its  northern  end  into  two  parts,  surrounding  the  Unyika  Horst,  which  is  cut 
off  from  the  Nyasa-Tanganyika  plateau  by  the  Inyamanga  rift-valley ;  the  two 
branches  reunite  to  form  the  Rukwa  rift-valley,  which  joins  that  of  Tanganyika 
at  Karen: a,  the  Mkamla  river  flowing  through  the  north-western  part  of  it.  The 
Ruaha  rift- valley  branches  to  the  north-east  from  the  main  line,  and  separates  the 
Ukimba  plateau  from  the  Elton  plateau,  which  is  the  northern  end  of  the  Living- 
stone mountains.  The  southern  end  of  these  mountains  is  marked  by  a  tectonic 
fracture,  which  the  author  calls  the  "  Ruhuhu-Bruch." 

The  frontispiece  is  a  fine  view  of  a  typical  crater  lake,  tLit  of  the  extinct 
volcano  Ngozl;  but  volcanic  activity  in  this  district  is  dead.  In  the  Songwe 
valley  there  is  a  group  of  hot  springs,  which  have  deposited  an  extensive  mass 
of  sinter.  These  "  Grafin-Bose  "  hot  Pi>ring8  stand,  however,  on  a  great  fault,  and 
therefore  appear  to  be  due  to  tectonic  and  not  volcanic  causes. 

The  volume  is  accompanied  by  an  atlas  of  unusual  value.  It  includes  two 
maps :  one  a  copy  of  part  of  the  ofiicial  map  of  the  state  on  the  scale  of  1 : 1,000,000, 
on  which  is  marked  the  author's  routes.  A  second  map  on  the  scale  of  1 :  510,000 
illustrates  the  topography  of  Konde  Land.  The  maps  show  by  coloured  numbers 
the  sites  and  direction  of  the  photographs  in  the  atlas,  which  consists  of  119  plates 
(12"  X  17")  containing  845  figures.    They  give  a  pictorial  account  of  the  country, 
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and  a  moet  graphic  representation  of  the  life  of  the  people.  They  tihow  the  banana- 
leaf  biyouacs,  the  bamboo  bridges,  the  fortified  villagee,  the  gigantic  fish-traps,  and 
the  methods  of  iron  smelting.  They  illustrate  some  of  the  diseases  and  the  tribal 
marks,  including  scar-tattooing  and  the  manipulation  of  the  hair  and  teeth  among 
representative  tribes.  One  set  of  ten  photographs  shows  a  man  making  the  manual 
signs  for  the  numerals  1  to  10.  Another  illustrates  a  method  of  inducing  a  cow 
to  yield  milk,  which  is  well  known  from  its  use  among  the  Masai,  but  is  probably 
not  adopted  in  British  dairy  farms.  J.  W.  G. 

GENERAL. 

ThB   FiBST   ClRCUMNAViaATION  OF  THE  GlOBB. 

*  Magellan's  Voyage  around  the  World.'  By  Antonio  Pigafetta.  The  original  text  of 
the  Ambroeian  MS.,  with  English  translation,  notes,  bibliography,  and  index.  By 
James  Alexander  Robertson.  3  vols.,  large  8vo.  With  Portrait,  and  numeroua 
JaetimikM  of  the  oriffinal  Maps  and  Plate*.  Pp.  273, 313,  and  (index)  88.  Cleveland, 
Ohio:  The  Arthur  H.  Clark  Co.    1906. 

Our  knowledge  of  the  circumstances  of  the  first  circumnavigation  of  the  globe  is 
of  singularly  unequal  character.  In  some  respects  it  is  astooishingly  full.  We 
have,  for  example,  the  roll  of  each  ship's  company — the  names  of  the  men,  the 
towns  or  countries  whence  they  came,  and  the  rank  or  office  that  each  held.  The 
documents  in  the  Seville  archives  give  a  complete  list  of  every  article  carried  in  the 
fleet,  even  to  the  nimiber  of  bells  and  coloured  handkerchiefs  intended  for  barter. 
But  no  r^ular  ship's  log  exists  to  teU  us  of  the  events  of  the  voyage,  and  the  nearest 
approach  to  it  that  we  get  is  the  scanty  derrotero  of  Francisco  Albo.  The  narrative 
of  the  Italian,  Antonio  Pigafetta,  remains  as  yet — ^and  is  likely  to  remain — our  chief 
source  of  information  concerning  Magellan's  wonderful  voyage,  and  it  is  rather 
curious  that  until  now  we  have  been  without  any  adequate  and  trustworthy  English 
version  of  it.  Lord  Stanley's  translation,  published  for  the  Hakluy t  Society  in  1874, 
wts  unfortunate  in  beiog  a  synthesis,  partly  founded  on  one  of  the  French  MSS.  in 
the  Biblioth^ue  Nationale,  and  partly  on  Amorotti's  version,  which  was  itself  an 
inaccurate  reproduction  of  the  Italian  (and  oldest)  text  ezistiug  in  the  Biblioteca 
Ambrosiana  in  Milan.  This  has  been  the  sole  available  source  to  the  English 
reader,  and  accordingly  the  volumes  which  Mr.  J.  A.  Robertson  here  gives  us  are 
particularly  welcome.  They  are  three  in  number.  Vols.  1  and  2  contain  the 
Italian  text  and  its  translation  on  opposite  pages,  very  full  notes  (relegated  to  the 
end  of  each  volume),  and  a  lengthy  bibliography,  while  vol.  3  is  entirely  devoted  to 
the  index. 

Mr.  Robertson,  though  making  free  use,  with  all  due  acknowledgment,  of 
Andrea  da  Mosto's  excellent  edition,  has  himself  made  the  transcript  of  the  Italian 
from  the  original,  and  has  collated  the  text  with  the  French  MSS.  in  the  Biblloth^ue 
Nationale  in  Paris,  incorporating  all  the  variants  in  the  notes.  These  are  further 
enlarged  by  the  readings  and  comments  of  previous  writers  upon  Magellan  and  his 
expedition,  and  by  Mr.  Robertson's  own  criticisms.  The  volumes  were  originally 
intended  only  to  be  issued  as  a  portion  of  the  colossal  series  on  the  Philippines  now 
appearing  under  the  editorship  of  Mr.  Robertson  and  Miss  Blair,  but  it  has  been 
wisely  decided  to  publish  the  work  as  a  small  separate  edition  in  order  to  render  it 
more  aooesaible  to  the  ordinary  reader. 

In  printing  the  Italian  text,  the  author  tells  us,  "  great  care  has  been  taken  to 
rgpreaent  correctly  the  many  peculiar  characters  and  abbreviations  occurring  in  the 
old  Italian,  and  for  this  purpose  many  special  characters  have  been  designed  and  type 
qiecially  casi.**  We  are  not  snre  that  the  step  was  altogether  an  advisable  one. 
The  ooojunction  of  modem  roman  with  these  characters,  and  more  especially  with 

a  2 
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(I  Berica  of  italic  letter  t  which  ataoda  for  the  long  i  in  the  loa&uscript,  gives  n  mixed 
olTL-ct  wliich  is  far  from  pleasing.  Nor,  though  one  may  bave  every  respect  fur  t, 
dcdirs  for  accuracy  which  has  led  the  auth'ir  to  cliiim  ibst  "  the  pecuIiuitieB  of  tha 
iQODuacript  have  beeti  carefully  preuerTod,  even  to  the  spacing,"  do  we  think  it 
Qecessary  that  thin  shoulii  hs  curied  to  the  length  of  dividing  words,  au  that 
"  boraharde  "  heconies  "  bom  barde,"  "  terribili "  "  teri  bili,"  "  beverono  "  "  bcue  rono," 
and  BO  forth.  Paising  to  tha  tranalatiou,  wo  find  a  certain  inequBiity  in  the 
standard  adopted.  While  modern  English  ia  used,  and  cunaiderable  effort  ie  ap[rar- 
ently  made  to  give  oa  cloae  a  rendering  of  the  text  aa  possibk',  bo  that  we  even  have 
"Spagnia"  and  "Purtagalu"  where  Spain  aud  Portugal  might  well  have  Berved, 
there  are  frequent  ocoaaiona  when  the  English  ii;  either  too  slavish  or  too  Iri'e, 
Thus  "the  Ocean  Sea"  and  "the  holy  bodies"  can  hardly  be  considered  satisfactory 
oquivnUnts  of  "  Mate  Otceanu  "  and  "  Corpisanti ; "  and,  on  the  other  liand^ — 1*'  pasa 
over  variotiB  instances  of  colloquinl  EoE;UHh — it  is  a  little  startling  to  bo  confronted 
with  some  full-bluwn  Amoricanisnis.  In  the  desuription  of  the  flyiog-fisU  pursued 
by  the  albacorQH,  the  ktttT  are  atated  to  "  run  along  back  of  theui  under  the  water," 
and  a  little  further  a  town  is  apoken  of  as  "  located"  at  the  ecd  of  Java  Major. 
Many  things,  indeed,  are  "  located."  But  perhaps  the  most  salient  instance  ia  the 
translation  of  "  et  non  se  afaticarcbeno  ae  non  dui  in  comandare  ali  marangoni  como 
donescero  fare,"  as  "  they  would  not  suffer  any  fatigues  lioyond  two  of  them  to  toss 
the  carpentera  in  their  work."  It  would  be  invidious,  however,  to  dwell  uo  these 
minor  drawbacks,  in  presence  of  the  fact  that  Mr.  Robertson's  book  gives  the  reader 
for  the  first  time  the  true  text  of  Pigafetta,  with  a  sulliciently  gooil  working  trans- 
lation, edited  and  annotated  in  tlie  fullest  manner,  and  with  the  Italian  text 
throughout  collated  with  that  of  the  oatiier  of  the  two  French  manuscripts  in  ihe 
Biblioth^ue  Nationale  and  the  Eden  version  aa  published  by  Arber.  Not  least  la 
value,  loo,  is  the  excellent  critical  bibhography  of  I'igafetta  M^S.  and  tiio  printed 
books  rtlatiiJg  to  the  voyage.  W'ith  regard  to  the  much-debated  question  as  to  the 
language  in  which  Pigafetta  gave  his  story  to  tlie  world,  &Ir.  Itobertson  holds  thai 
the  evidence  conclusively  proves  that  he  wrote  or  dictated  his  relation  in  Italian ; 
that  the  Anibtosian  MS.  ia  a  contemporaneous  copy  of  the  one  presented  to  the 
Grand  Master  of  Kbodes ;  and  that  the  two  Paris  MSS,,  and  in  all  probability  the 
Nancy  MS.,  arc  trantlations  (the  first  two  very  imi)erfeot)  of  the  Italian  by  » 
frenchman  only  Indifferently  nci|UBinted  with  the  langua>;B. 

Pigafetta'a  original  charts,  which  are  numerous,  are  carefully  reproducud,  and 
add  to  the  interest  of  the  work.  They  should  afford  material  aid  in  the  identifica- 
tion of  the  places  mentioned  by  him  in  bis  narrative,  with  regard  to  which  much 
still  remains  to  bo  done.  F.  U.  U.  O. 

SHORT  NOTICES. 

Europe. — 'Through  Portugal.'  By  Martin  Hume.  (London;  Grant  Richards. 
1!)07.  Pp.  xiv.  and  317.  JUmlrutions.)  Graphic  impressiona  of  Oporto,  Bussooo, 
Cintra,  Lisbon,  and  other  ))laces  of  interest  in  Portugal  make  this  an  attractive 
volume,  the  value  of  which,  to  travellers,  is  enhanced  by  a  chapter  dealing  with 
waya  and  means  of  jouroeying.  Whether  describing  scotiery  or  architecture  the 
writer  is  equally  clear,  and  the  monotone  illustrations  are  excellent ;  thoH  in  colour 
are  much  less  successful. 

'  A  Book  of  the  Pyrenees,'  by  S.  Baring-Gould  (London :  Methuen.  1907. 
Pp.  309,  Map  and  Illii»(raliona),  a  work  as  eminently  readable  ai  might  be 
expected  from  its  author,  deals  mainly  with  tlie  history  of  the  region  of  the 
Pyrenees,  each  chapter  treating  of  some  important  centre  or  ayme  well-defined 
district.     A  descriptive  character,   however,  runs  through   ihe   book,  acid    word- 
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pictures  here  and  there,  with  a  few  good  photographs,  do  justice  to  the  natural 
beauties  of  the  region. 

A$ia, — 'Life  and  Labour  of  the  People  of  India.*  By  Abdullah  Yusuf-Ali. 
(London:  Murray.  1907.  Pp.  xii.  and  360.  Illustrations.)  'i'he  title  of  this 
work  precisely  indicates  its  scope ;  those  of  the  two  first  chapters,  "  Town  Life " 
and  **  Village  Life,*'  show  that  it  contains  matter  of  a  certain  geographical  significance. 
'Ihough  a  subject  so  widely  ramifying  must  needs  be  treated,  in  these  limits,  either 
generally  or  by  means  of  isolated  examples,  the  result  is  thoroughly  instructive, 
especially  as  coming  from  a  writer  who  is  of  the  people. 

'Indian  Pictures  and  Problems.'  By  Ian  Malcolm.  (London:  Grant  Richards. 
1907.  Pp.  xiv.  and  294.  Illustrations.)  This  book  is  divided  into  two  parts, 
entitled  respectively  "  India  '*  and  "  Burma,"  and  its  chapters  cover  a  wide  range  of 
subjects — from  notes  on  public  school  life  to  a  description  of  the  Eolar  goldfields, 
from  native  religion  in  Burma  to  frontier  politics  and  administration.  The  result 
to  be  gained  by  the  reader  is  therefore  rather  a  series  of  detached  impressions  than 
a  connected  picture,  and  the  book  becomes  rather  of  momentary  interest  than  of 
permanent  value  for  reference. 

'  The  Seven  Cities  of  Delhi,*  by  G.  R.  Heam  (London :  Thacker.  1906.  Pp.  xiv. 
and  319.  Plans  and  Illustrations),  is  a  careful  study  in  the  nature  of  an  elaborated 
guide-book  ;  that  is  to  say,  one  section  is  worked  out  in  the  form  of  an  itinerary, 
aod  the  topography  and  history  are  framed  so  as  to  be  of  use  to  visitors  to  one  of 
the  most  interesting  cities  in  the  world.  The  arrangement  is  thoroughly  system- 
atic ;  there  is  a  bibliography,  and  the  author's  plans  and  photographs  are  excellent. 

Africa,—'  The  Sudan.'  By  H.  Karl  W.  Kumm  (London :  Marshall.  1907. 
Pp.  xiv.  and  224.  Maps  and  Illustrations.)  This  book  deals  with  the  Sudan 
mainly  from  the  point  of  view  of  missionary  work,  whether  treating  the  country 
descriptively  or  historically.  One  chapter,  however,  classifies  and  tabulates  vege- 
table products ;  another  does  the  same  for  meteorological  observations ;  while  a  third 
deals  briefly  with  waterways,  and  includes  a  synopsis  of  the  conditions  of  the  Benue 
month  by  month. 

*  A  Picnic  Party  in  Wildest  Africa,'  by  C.  W.  L.  Bulpett  (London  :  Arnold. 
1907.  Pp.  xiv.  and  246.  Maps  and  Illustrations),  deals  with  a  trip  in  the  district 
of  the  head-streams  of  the  Sobat.  Mingled  with  the  narrative  of  travel  and  sport, 
it  contains  much  miscellaneous  description  of  things  seen ;  the  notices  of  intercourse 
with  the  natives,  and  the  topographical  details,  especially,  are  of  no  little  interest,  and 
the  whole  work,  while  without  scientific  pretensions,  is  thoroughly  readable. 

'Sketches  in  Mafeking  and  East  Africa.'  By  Major-General  R.  S.  S.  Baden- 
Powell.  (Tendon :  Smith,  Elder.  1907.  Pp.  183.  Maps.)  The  text  of  this  book 
ia  brief  and  fragmentary,  but  not  altogether  uninstructive ;  the  sketches  are  the 
principal  feature,  and,  whether  humorous  or  otherwise,  are  generally  entertaining. 
Some  of  the  colour  reproductions  {e.g.  that  of  Victoria  falls)  are  beautiful ;  others 
are  not. 

*  Uganda  by  Pen  and  Camera,'  by  C.  W.  Ilattersley  (London  :  Religious  Tract 
Society.  1906.  Pp.  xviii.  and  138.  Illustrations),  gives  short  directions  for 
the  journey  to  and  travelling  in  Uganda,  and  a  narrative  of  missionary  work 
and  its  results  there. 

*  Le  Periple  d'Afrique.  Du  Cap  au  ZambSse  et  k  TOcean  Indien.'  By  Henri 
Cordier.  (Paris:  Librairie  Orientale  et  Am^ricaine,  [n.J.].  Illustrations.)  Prof. 
Cordier  represented  the  Societe  de  Geographic  on  the  occasion  of  the  British 
A«ociation's  visit  to  South  Africa  in  1905,  and  this  is  his  narrative.  As  a  French 
view  of  the  proceedings,  and  of  the  country  and  towns  visited,  it  is  of  much  interest ; 
it  is  full  of  excellent,  though  brief,  geographical,  ethnographical,  and  economic 
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notes ;  and  the  journey  and  arrangements  are  described  from  day  to  day  apprecia- 
tively, and  not  without  humour. 

America. — *  Camp-fires  in  the  Canadian  Rockies,'  by  W.  T.  Homaday  (London  : 
T.  Werner  Laurie.  1906.  Pp.  xvii.  and  353.  Maps  and  lUustratumB\  is  an  enter- 
taining narrative  of  sport,  and  both  the  text  and  the  photograpbers  assist  to  give 
the  r^er  a  mental  picture  of  the  country.  There  are  some  few  scientific  notes, 
and  the  map  of  the  distribution  of  the  white  mountain  goat  is  original. 

*The  Ohio  River.'  By  A.  B.  Hulbert.  (New  York  and  London:  Putnam's 
Sons.  11K)6.  Pp.  xiv.  and  378.  Maps  and  Illustrutions.)  This  is  mainly  a 
history  of  events  connected  with  the  Ohio  and  the  places  on  its  banks,  conceived  in 
a  somewhat  florid  style,  but  thoroughly  interesting.  The  river,  a  natural  high- 
way, lends  itself  to  such  treatment  as  no  other  physical  feature  can,  and,  in  issuing 
this  volume  and  others  similar,  the  publishers  help  to  show  how  one  departsnent  of 
geography  can  be  made  an  attractive  study. 

'  Paraguay,  das  Land  der  Guaranis,'  by  Wilhelm  Valentin  (Berlin :  Hermann 
Paetel.  1907.  Pp.  viii.  and  323.  Illustrations),  \9,  within  its  limits,  a  compre- 
hensive study,  of  a  type  more  frequently  produced  in  Germany  than  in  England. 
It  deals  with  the  geographical  and  economical  and,  briefly,  with  the  historical  aspects 
of  Paraguay,  and  should  form  a  useful  work  of  reference  on  that  county. 

Pacific. — *From  Fiji  to  the  Cannibal  Islands.*  By  Beatrice  Ghimshaw. 
(London  :  Nash.  1907.  Pp.  xii.  and  350.  Illustraiions,)  The  Cannibal  islands 
is  hardly  an  illuminating  term,  and  perhaps,  for  the  sake  of  the  interest  of  the 
moment,  it  is  a  pity  that  the  title  of  this  book  does  not  specify  the  New  Hebrides. 
Out  of  a  mass  of  what  can  only  be  described  as  the  usual  sort  of  personal  narrative, 
it  is  possible  to  pick  plenty  of  interesting  descriptive  information  about  these  and  - 
other  islands  much  less  familiar  than  Fiji.  The  illustrations,  as  a  whole,  cannot  be 
commended. 

Qeiierah — *  Lectures  on  British  Colonization  and  Empire.'  First  Series.  By 
F.  A.  Kirkpatrick.  (London  :  John  Murray.  Published  under  the  auspices  of  the 
League  of  the  Empire.  1906.)  This  work  is  the  first  outcome  of  a  scheme  of  the 
League  to  provide  lecturers  with  a  series  of  addresses  on  the  British  Empire.  A 
list  of  lantern-slides  (maps  and  pictures)  is  provided  to  accompany  each  lecture ; 
these  can  be  obtained  from  the  League.  The  lectures  are  excellently  framed ;  of 
the  maps,  the  book,  of  course,  gives  no  means  of  judging,  but  the  subjects  are  well 
chosen.  The  selection  of  pictures  (among  which  portraiture,  episode,  and  scenery 
all  have  place)  must  have  been  so  difficult  as  to  disarm  criticism ;  and  the  whole 
compels  praise. 

*  The  Rare  Adventures  and  PainefuU  Peregrinations '  of  William  Lithgow. 
(Glasgow :  Maclebose.  1906.  Pp.  xiii.  and  449.  Original  IllustraiUms.)  This 
is  a  reprint,  with  very  slight  alterations  (correction  of  printers'  errors,  etcX  of 
Lithgow's  '  Editio  princeps  *  of  1G32.  It  has  a  biographical  note  and  a  new  index, 
but  is  otherwise  without  annotation.    It  is  excellently  produced. 
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Hononrs  to  Hembers  of  the  Conncil. — At  a  special  congregation  held 
at  Camhridgo  on  Juno  12,  and  presidecl  over  by  the  Duke  of  Devonshire, 
Chancellor  of  the  University,  honorary  degrees  were  conferred,  among 
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others,  on  three  of  the  present  members  of  the  Society's  Council,  two  of 
them  being  Vice-Presidents.  That  of  LL.D.  was  given  to  Lord  Curzon, 
and  that  of  D.Sc.  to  Sir  Clements  Markham  and  Sir  Thomas  Holdich. 
The  following  is  the  text  of  the  speeches  made  by  the  Public  Orator  in 
introducing  the  recipients : — 

AFBurgit  proximuB  Uniuersitatis  OxoDiensis,  sororis  nostrse  uenerabilis,  Cancella- 
rius,  qui  primum  inter  Etouenses  educatus,  deinde  pr»miis  in  historia  Academicis 
ornatus,  postea  non  modo  IndisB  sed  etiam  rerum  exteranim  in  prouincia  administranda 
domi  spectatuB,  Ab^bb  trans  partem  magnam  ab  imperio  Persico  usque  ad  impe  ii 
Sinensis  fines  ultimos  itinera  magna  confecit,  confecta  litterarum  monumentis  stilo 
lacido  conditis  commendauit.  Per  annos  duodecim  inter  Britannise  senatores  electus, 
deinceps  per  septennium  praeclarum  Regis  nostri  uicarius  illustris  Indias  toti  gubor- 
nandaa  cum  laude  plurima  pr^efuit.  Qui  Indias  administrationem  suam  orationibus 
plurimis  et  feliciter  illustrauit  et  fortiter  uindicauit,  nullo  alio  quam  oratoris  maximi 
Roman!  prsaconio  dignus  est.  "  Quid  autem "  (ut  oratoris  illius  uerbis  utar) 
^  reperiri  tarn  eximium  aut  tarn  expetendum  potest,  quam  istam  uirtutem,  modera- 
tionem  animi,  temperantiam  non  latere  in  tenebris  neque  esse  abditam,  sed  in  luce 
Asm,  in  oculis  clarissimse  prouincise  atque  in  auribus  omnmm  gentium  ac  nationum 
esse  positam?"  '^Simul  etiam  illud"  India  ''cogitet,  nullam  ab  se  neque  belli 
eitemi  neque  domesticarum  discordiarum  calamitatem  afuturam  fuisse,  si  hoc 
imperio  non  teneretur." 

Duco  ad  uos  uirum  admodum  honorabilem,  Babonem  Cubzon. 

Sequitur  deinceps  Begiee  Societatis  Geograpbicae  per  annos  quinqua^nta  quiden 
minister  indefessus,  per  duodecim  prseses  prasclarus,  cuius  sub  ductu  Societas  ilia 
dia  floruit,  et  non  modo  Britannorum  in  doctiinse  sedibu^  honoris  locum  est  adeptus, 
sed  etiam  terras  remotissiroas,  et  prsesertim  regionem  polo  Austral!  propinquam, 
explorauit.  Idem  quot  iuueues  rei  naualis  poritos  trans  maria  longinqua  scienti- 
amm  finibus  proferendis  excitauit !  Quam  feliciter  ipse  ex  intimis  Peruuise  pene- 
iralibas  arborem  contra  febrium  impetus  ui  sahitari  prasditam,  etiam  in  IndiaT, 
populi  totius  cum  magno  commodo,  transtulit  I  Quot  regiones  peragrauit,  peragratas 
litterarum  lumine  illustrauit !  Ergo,  et  sibi  ipsi,  et  collegia  suis  orbem  terrarum 
totum  explorantibus,  nemo  melius  poetarum  Latinorum  uerba  ilia  potest  arrogare : — 

"  Qua)  regie  in  terris  nostri  non  plena  laboris ! '' 
"  ViximuB  insigoes  inUtr  utrumque  " — polnm. 

Daco  ad  uos  Regise  Societatis  Scientiarum  socium,  Regias  Societatis  Geographicaa 
dittdecus  et  prassidium,  equitem  praeclarum,  Cleuests  Robebtum  Mabkham. 

Societatis  Geographicas  prassidi  emeritonemo  potest  opportunius  succedere  quam 
pTiesidis  ipsius  uicarius,  miles  fortis&imus,  India)  totius  explorator  audax,  qui 
prawertim  in  tellure  Russorum  imperio  contermina,  montium  arduorum  inter 
ambages,  gentium  barbararum  inter  anna,  animo  intrepido  regionis  difficillima;, 
f^onis  prope  inextricabilis,  fines  designauit.  Idem  in  America  Austral!  inter 
r^ublicas  duas  confines  controuersiam  magnam  de  limite  communi  exortam, 
populi  utriusque  non  sine  magno  commodo,  terrainauit.  Is  autem  qui  scientiarum 
doctor  hodie  nominabitur,  itinerum  suorum  libris  stilo  facili  et  facundo  conscriptis, 
Don  immerito  etiam  laudem  litterarum  est  adeptus. 

Duco  ad  uos  equitem  fortissimura,  Thomam  Hunqebford  Holdich. 

The  International  Council  for  the  Investigation  of  the  Sea.— This 
Council  met  in  London  for  the  first  time  by  invitation  of  the  British 
Government  during  the  week  beginning  June  10.     On  the  evening  of 
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that  date  they  were  entertained  to  dinner  by  the  Bojal  Creographical 
Society  and  the  Geographical  Club,  when  about  thirty  members  of  the 
Council  were  present.  After  dinner  a  n.eeting  of  the  Society  was  held, 
when  Dr  Otto  Pettersson,  Acting  President  of  the  Council,  gave  a  lecture 
on  Oceanic  Circulation;  after  that  several  representative  members 
of  the  Council  gave  some  account  of  the  varied  work  which  it  has 
been  carrying  on  during  the  past  five  years.  During  the  rest  of  the 
week  the  Council  hold  its  official  meeting8,  and  were  entertained,  by 
the  Minister  of  Agriculture,  the  Secretary  for  Scotland,  the  Lord  Mayor, 
and  the  Fishmongers*  Company ;  they  were  also  received  at  Buckingham 
Palace  by  the  King,  and  many  of  them  were  present  at  the  Annual 
Conversazione  of  the  Society  at  the  Natural  History  Museum,  at  South 
Kensington.  On  the  Saturda}"^,  Dr.  H.  B.  Mill,  who  is  himself  a  member 
of  the  Council,  entertained  them  at  a  garden  party  at  his  house  at 
Mill  Hill. 

EXmOPE. 

The  Scottish  Feat  Hosses. — Since  pablishing  the  results  of  his  examination, 
in  1004,  of  the  peat  uiosees  of  the  southern  Scottish  uplands  (Journal^  vol.  27,  p.  84), 
Mr.  F.  J.  Lewis  has  extended  bis  valuable  researched  to  more  northern  portions 
of  the  saT.e  country.  As  in  the  former  case,  he  has  recorded  the  data  collected, 
and  tlio  conclusions  to  be  drawn  from  them  respecting  the  climatic  changes  to 
which  Scotland  and  neighbouring  regions  have  been  subject  since  the  dose  of 
the  glacial  epoch  in  the  Transactions  of  the  Boyal  Society  of  Edinburgh  (vol.  46, 
part  ii.,  No.  13,  190G).  The  mosses  examined  in  1905  fall  into  two  different 
groups  :  that  of  the  western  districts,  represented  by  Skye  and  the  outer  Hebrides 
(north  Uist) ;  and  the  north  and  north-east  Highlands,  in  Caithness,  Easter  Roes, 
and  Inverness.  As  in  1904,  a  large  number  of  sections,  sometimes  extending  to 
a  depth  of  12  feet  and  upwards,  were  taken  by  the  writer,  and  where  these  were 
impossible,  borings  were  substituted.  In  the  western  districts  the  sequence  of  plant 
remains  was  shorter  than  elsewhere,  none  typical  of  arctic  or  sub-arctic  condi- 
tions being  met  with  at  the  base,  where  Betula  alba  and  Corylus  avdlana  were 
abundant  immediately  above  the  glacial  deposits,  showing  that  the  peat  began  to 
form  under  tern  iterate  conditions,  at  least  in  the  spots  examined,  lliis  basal  forest- 
bed,  which  is  overUin  by  a  large  thickness  of  marsh  and  bog  peat,  is  perhaps  to  be 
corrclati'd  with  the  lower  buried  forest  previously  described  from  the  southern 
U])land8,  a  great  similarity  being  observable  between  the  deposits  in  these  and  in 
the  Hebrides.  In  this  case  the  absence  of  intercalated  arctic  plints  is  pos.<(ibly  to  be 
attributed  to  the  low  level  at  which  the  l)eds  occur.  The  up])er  forest  bed  of  the 
Fouth  will  thus  be  missing  entirely  in  the  Hebrides,  which  might  be  expected  to 
form  a  refuge  for  moistuie-loving  plants  when  dry  conditions  prevailed  in  the  south 
and  east  of  Britain.  The  dciKjsits  exaDiined  in  the  north  and  north-east  show  a 
much  louder  succession  of  beds,  which  display  a  marked  correspondeooe  throughout 
the  areas  examined.  The  lowest  i)oint  every wheie  to  the  prevalence  of  arctic 
conditions  (marked  by  the  [presence  of  arctic  willows  and  associated  forms), 
which  gave  place  gradually  to  a  less  rigorous  climate,  in  which  an  alternation 
of  humid  with  drier  conditions  may  be  trace.l.  At  one  level  a  shrubby  growth 
of  birch  is  seen  to  have  found  a  footing,  but  it  is  hardly  to  be  correlated  with  the 
lower  forest  zone  of  the  southern  uplands.  Its  occurrence,  over  large  areas,  so  soon 
after  the  cessation  of  arctic  conditions,  may  be  due  to  the  fact  that  these  had 
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]agg«il  behinJ  in  the  wet  |>eft[-C0Tered  areas  longer  than  in  driei  neigbboiirlug 
districlR.  Higher  up,  two  acjiarHte  zonci  of  Finut  Sffliietlris  tegiitarlj  Bp;i«ar,  as 
agtiiut  one  only  In  the  south  of  ScotlimiL  Mi.  Lewis  iaclineti  to  the  opioioD  that 
we  hkTe  here  an  indicatjon  of  climatic  change,  rather  than  of  the  action  of  local 
«oiiditioDa,  such  aa  have  been  called  into  pkj  by  Dr.  Ouonar  AnderBBon  to  account 
for  an  alteruatioii  of  forest  formations  and  BpbBgnum  beds  in  some  of  the  Swedish 
mtMtta.  The  abeence  of  the  second  zone  of  Piniii  in  the  south  maj  imply  that  the 
tree  hml  already  died  out  here,  for  it  is  well  known  that  no  natural  pine  foreats 
occur  in  gouthem  Britain  at  the  present  day.  In  the  concluOiug  part  of  the  paper 
Ml  attempt  ii  made  to  correlate  the  various  beds  with  the  later  gkcial  and  inter- 
glacial  periods.  Mr.  Lewie's  researches,  which  it  ii  to  be  hoj^ed  he  will  coolinuc  to 
]iro«ecut«  in  the  future,  are  calculated  to  throw  much  light  on  the  distribution  of 
the  British  flora,  which,  as  he  points  out,  luay  owe  more  to  ibe  historical  than  the 
ecological  factor.  They  mny  also  help  to  exj)lain  the  origin  of  the  Greenland  Hora, 
with  which  some  of  the  earlier  reniainH  in  Scotland  show  distinct  resemblancea. 

Tre^lines  in  the  Eastern  Alps. — Prof.  Nowole,  of  Vienna,  has  instituted 
ioTestigations  into  the  aldtudioal  limite  of  the  vnrioua  Biwcies  of  treea,  and  has 
riawhed  the  following  main  conclusions  respecting  their  dependency  on  character 
of  the  soil,  configuration  uf  the  land,  and  exposure,  in  the  norlh-easiern  part  of  the 
Hasten)  Aljis.  Be  gave  s]>ecLil  attention  to  the  b«ech  and  pine,  and  the  conl.rast 
exhibili^  between  them.  The  pine  mounts  higher  than  the  beech,  ihe  former  rising 
to  lh«  average  height  of  5910  feel,  the  latter  only  to  4G30  feet.  Within  its  lower 
dtitudinal  region,  however,  the  beech  attains  to  higher  Eituationa  in  the  Calcareous 
Alps  than  in  the  zone  of  primitive  rocks.  1'bo  pine,  on  thf  contrary,  rises  higher 
on  the  primitive  rocks  Ihan  in  the  Calcnreoua  Alps.  Id  the  latter,  the  beech  on 
BUUtbem  exposures  attains  the  average  altitude  of  4630  feet,  hut  on  northern  and 
western  expoaures  its  altitudinal  limit  falls  300  feel  lower.  On  the  primitive  rook 
ri  the  beech  sinks  230  hut  lower  still,  climbing  here  to  a  height 
The  beech  loves  drought;  it  prefers  auuny  slope.s,  avoiding 
pinen.  In  volleys  in  primitive  rock  it  occurs  only  in  luwer  sunny 
metimes  altogether  wanting  even  here,  as  also  in  valleys  north  of 
Judeoburg,  in  Upjier  i^tyrta.  On  limestone  mountains,  on  the  other  hand,  it  mounts 
high,  particularly  on  southern  exposurse,  nhercns  here  again  it  is  vain  to  search  for 
it  in  lower  siiualiuns.  Pino  and  fir  there  predominate.  In  the  Calcareous  Alps 
east  of  the  Rnns,  the  upper  limit  of  the  pioe  as  n  tall-.Hteromwl  tree  lies  at  an  average 
height  of  4<J90  feet,  as  a  dwarf  at  5610  feet.  On  the  primitive  rock  from  Iho 
Wedisel  Co  the  lower  Tnnem,  the  pine  as  a  tall-stemmed  tree  rises  to  the  average 
height  of  5030  feet ;  in  the  form  of  dwarf  and  scrub  to  5940  feet.  On  gneiss  Ihe 
tall-stemme-d  pine  rises,  tlierefore,  GM  feet  higher  than  iii  llie  Calcareous  Alps,  The 
pino  is  iodt-ed  the  dominant  tree  of  the  Alps.  This,  however,  comes  most  strikingly 
U>  view  on  Ihe  relatively  moister  soil  of  the  iirimitive  rock.  Yet  it  too  aflects 
Iho  funny  slopes,  even  on  limestone  mountains.  On  such  slopes  it  ascends  the 
"  Wiener  Schneeb^rg  "  590  feet  higher  than  in  tlic  valleys  and  glens.  The  snow 
iDMHs  fatliDg  plentifully  in  the  mountains,  especi.illy  in  spring,  take  a  long  time  tu 
mi'lt  in  Dicse  shady  ravines,  and,  besides  the  burden  they  Impose,  bring  with  them 
an  overt^harge  of  moisture,  both  circumstances  injuriously  affecting  the  atter- 
growth.  The  influence  of  mountain  shade  is  thus  uonslanOy  in  evidence.  Begions 
"f  [JMlicularly  great  tilcratiun  arc  the  domain  of  the  birch  and  the  Cembra  pir 
Newole  finind  the  birch  on  the  Uochgolilng  (in  the  lower  Tauera,  soulb  of  the 
I>)cliBt«in,  9390  feet  high)  Iwtween  5970  and  6350  feet.  Kerner  von  Harilaun,  on 
the  oilier  band,  found  the  Cembra  pine  in  the  Tyiolose  gneiss  Alps  in  a  tone  between 
51T0  and  over  0500  feet. 
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ASIA. 


Dr.  Tafers  Expedition  to  Tibet — In  spite  of  repeated  ill  lack,  this  traveller 
continues  to  show  the  most  praiseworthy  determination  in  his  endeaToars  to 
explore  some  of  the  least-known  parts  of  North-Eastem  Tibet  It  will  be  remem- 
bered that  soon  after  his  first  entry  into  the  Eaku-nor  region  (Journal^  toL  98, 
p.  398),  his  caravan  was  attacked  by  robbers,  losing  the  greater  part  of  its  equip- 
ment, so  that  it  became  necessary  to  beat  a  retreat  for  the  purpose  of  reoewing  the 
snpplies.  After  reorganizing  his  party,  the  traveller  once  more  set  out,  and  all 
appeared  to  be  going  well,  the  caravan  having  advanced  as  far  as  one  of  the 
headwaters  of  the  Y^Dg-tse  (the  Machu  of  Wellhy),  when  it  was  ODce  more 
attacked  by  robbers  and  almost  all  the  transport  animals — so  indispensable  for 
travel  across  the  inhospitable  regions  of  Northern  Tibet — were  carried  oSl  Letters 
printed  in  the  fifth  number  of  Peter manns  Mitteilungen  for  the  present  year,  the 
first  written  soon  after  this  disastrous  occurrence  took  place,  pictare  the  parlous 
plight  of  the  party,  whose  only  hop3  was  to  make  its  way  back  to  Tsaidam  with 
sadly  reduced  supplies  (the  greater  part  having  been  of  necessity  destroyed  or 
abandoned)  across  a  practically  unknowa  region,  the  existing  maps  of  which 
proved  untrustworthy  guides.  The  caravan  was  on  the  south  side  of  the  Marco 
Polo  range,  which  had  to  be  crossed  in  onler  to  reach  an  inbaluted  region,  but 
which  long  presented  an  impenetrable  barrier,  ^ith  its  glaciers  and  deep  snow. 
The  party  were  in  sore  straits  when  they  at  last  reached  an  encampment  of  Mongols. 
Dr.  Tafel  returned  to  Sining-fu,  whence  he  wrote  on  January  15, 1907,  announcing 
the  completion  of  his  prei^arations  for  a  renewed  attempt  Before  the  disaster  he 
had  travelled  for  five  months  across  the  north-eastern  part  of  Tibet,  subject,  in 
some  degree,  to  the  Euku-nor  authorities.  From  Tsaidam  he  had  crossed  the 
Burhan  Buda  range  and  made  his  way  to  the  ultimate  head-streams  of  the  Hwang- 
ho,  which  he  explored  thoroughly.  Thence  he  proceeded  to  the  upper  Yangtse, 
where  Tibetans  were  encountered,  who  showed  themselves  distrustfuL  The  river 
seems  to  have  been  crossed,  though  no  details  are  given  of  the  further  route.  The 
country  was  exceedingly  monotonous,  and  the  geology  (Dr.  Tafel's  special  subject) 
uninteresting,  the  whole  consisting  of  strongly  tilted  sandstones  with  a  regular 
strike  in  the  direction  of  N.  65°  W.  The  attack  on  the  caravan  was  quite  unpro- 
voked, as,  witli  the  exception  of  the  i>arty  seen  on  the  Yangtse  (and  this  on  the 
opposite  bank),  no  inhabitants  had  been  met  with  throughout.  The  authority  of 
the  Euku-nor  mandarin  is  but  feebly  exercised,  and  as  this  functionary  had  himself 
proved  far  from  friendly,  there  was  little  chance  of  redress. 

APRICA. 

The  Livingstone  Hemorial.— We  Lave  received,  through  the  oourtesy  of 
the  British  South  Africa  Company,  the  copy  of  a  plan,  showing  the  extent  and 
position  of  a  rectangular  plot  reserved  for  the  Livingstone  memorial,  near  Old 
Cbitambo*s  village,  south-east  of  the  swamps  of  Bangweulu.  Each  side  measures 
210  feet,  giving  an  area  of  just  over  an  acre,  and  the  four  comers  have  been  marked 
by  beacons.  The  position  is  shown  as  about  3  miles  south  of  the  Lulimala  river,  in 
V2^  IH'  S.  lat,  30"  21'  E.  long. 

British  East  Africa.—'nie  Annual  Colonial  Report  for  1906-6  (No.  619)  on 
the  East  Africa  Protectorate  estimates  the  population,  at  variance  from  the  estimate 
of  the  previous  yearns  report,  at  nearer  four  than  two  millions.  Parts  of  the  Kenya 
province  have  been  fuund  to  be  very  densely  inhabited.  The  white  population 
(March  31,  ItKXi)  numbered  1813^  264  being  Government  officials.  Among  the 
European  population  were  38  births  and  26  deaths.    Normal  conditians  of  health 
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pret-ailed  in  the  protectorate.  Ilie  immlgraQts  iDclude<3  1861  Europpans  and 
S461  Asiatics  and  Africans;  the  emigrantR  1427  of  the  former,  and  G724  of  the 
Wtter.  Work  is  pleutiful,  food  cheap,  and  taxes  light  for  the  native?.  During 
1905  land  grants  amountinj  to  519,828  acres  were  made,  as  against  197,256  acres 
in  1904.  Id  1905~6  tho  total  area  surveyed  amountoJ  to  745,530  Acrei>,  ogdinBt 
"618,542  acres  iu  1901-5.  The  survey  of  Late  Vicloria  ib  practically  completed, 
and  UBeful  charts  are  m  preparation.  Fifty-three  miles  of  telegraph  line  have  been 
added  in  1905-6,  making  a  total  mileage  of  2167  milea.  An  ordinance  prohibits 
possessing  and  trading  in  cow  ivory  and  the  tusku  of  immature  bull  elephants. 
The  highest  recorded  temperature,  95°,  was  regislered  at  Makindu  oq  April  3  ; 
the  lowest,  40°,  at  Naivasha  on  June  22.  Of  all  places  in  the  protectorate  Nandi 
had  the  maximum  rainfall  in  1905,  9'J'08  inches,  made  up  by  150  days'  rain,  IG'7 
iochee  falling  in  March.  At  Shimoni  27-12  iocheH  frll  in  March.  In  1!)05  only 
l.'i'SI  inches  fell  at  Kismayu,  where  no  rain  fell  in  January,  September,  and 
December,  there  lieing  only  28  days  of  rain  Ibrougliout  the  year.  Ths  maTimum 
rainfall  on  one  day,  4'72  inches,  occurred  at  Mombasa  on  May  9,  The  yearly 
average  of  ranfall  for  ten  years  (1896-11)05)  at  Kismayu  was  14'78  inches,  the 
roaiimum'in  that  period,  20'52  inches,  being  reached  in  1902,  and  the  minimum, 
6-6S  inches,  in  1903.  The  report  includes  special  reiwrts  on  experimental  farms, 
return  of  land,  industrial,  and  mining  concession!", etc.  Altogether,  it  is  one  which 
nwy  be  read  with  solid  tatisfaction. 

The  Congo  Railways.— An  article,  with  map,  io  the  Muuitmmt  OAtgraphu/ve 
(1907,  No.  12)  considers  the  position  of  tho  Congi  Slate  in  respect  of  railways.  The 
line  from  Matadi  tu  Stanley  Pool  was  opened  in  1898,  and  in  September,  1906,  the 
line  from  Stanleyville  to  Poulhierville,  carrying  with  it  the  utilisation  of  the  stretch 
from  Ponthiervillo  to  Liimbulumbu.  The  laying  of  a  railway  from  Lumbulumbu  to 
Hell  Gate,  over  180  niilea,  has  been  begun,  and  is  expected  to  he  completed  by  ihe 
end  of  1010.  Before  that  time  the  400-mile  section,  Ucll  Gate  to  Kulengwe,  will  be 
taken  in  hand.  Thence  to  the  mines  of  Katanga  there  are  150  to  200  miles  of  line  to 
lay,  a  work  which  »hculd  take  three  years — i.e.  t(>  the  end  of  1913.  But  by  that 
date  the  Eogliah  railways  from  Rhodesia  and  Lobito  bay  will  already  connect  the 
Katanga  region  with  the  sea.  In  a  year  or  a  year  and  a  half  the  Rhode^ian  line 
witlnacb  Kan»8nsbi,aDdhy  tbeend  of  1909  might  arrive  at  the  mines  of  Kambove 
and  Bu we,  enabling  Upper  Kalang.i  to  export  its  metals  by  Ueira.  From  Lobito 
bay,  again,  the  Benguela  rail  is  being  laid  over  the  Grat  200  miles,  and  might  be  at 
Ihe  Katanga  mines  in  1913.  1'he  Rhodesian  railway  should,  therefore,  serve  the 
iung  before  thak  from  Benguela.  The  latter  will,  however,  not  cover  more  than 
BOO  milei,  whereas  the  Rambove-Beira  line  is  well  on  towards  1700  miles.  To  foro- 
Kall  the  Benguela  railway,  and  divert  the  mining  traffic  to  the  Congo  lines,  the  article 
the  propriety  and  feasibility  of  having  the  lines  from  Lumbulumbu  toXalengwe 
amilable  (or  trafhc  within  four  years,  and  of  Gxing  the  railway  tariff's  at  low  rates. 
A  new  route  is  su^ested  by  way  of  the  Knsai,  the  Sankum,  and  a  300-mile  line 
Imiu  Lusambi)  to  Hell  Gate. 

AHEKICA. 
The  Trade  of  JTewfonndland.— An  official  "  Beport  on  the  Foreign  Trade  and 
Commerce  of  Newfoundland,  1905~G,"  shows  that  the  commercial  progress  of  the 
nilony  continues  to  be  well  maintained.  The  total  external  trade  in  1905-6,  cqilalling 
orer  £20  per  head  if  a  population  of  230,000,  marks  an  advance  of  116 per  I'ent. 
(«  that  of  1897-8.  During  the  last  eeven  years  the  bitlanco  of  cTports  ov.-r  imports 
totals  over  eight  million  dollars.  The  powerful  markets  nearer  home  are,  however, 
R«a>li1y  withdrawing  the  trade  of  the  colony  froni  the  United  Kingdom.    Engrosslag 
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38  per  cent,  of  the  Newfoundland  trade  in  1888,  Britain'd  share  in  1905-6  had 
fallen  to  19*2  per  cent  Simultaneously  with  a  shrinkage  of  23^  per  cent,  in  the 
United  Kingdom*s  tot%l  trade  with  Newfoundland  from  1888  to  1905-6,  Canada 
increased  lier  trade  106'2  per  cent.,  and  the  United  States  150*4  per  cent  From 
the  first  place  as  an  importer  into  the  colony  the  United  Kingdom  has  dropped  to 
a  had  third,  Canada  also  having  fallen  hehind  the  United  States  in  1905-6.  Dis- 
tilling DO  spirits,  Newfoundland  imports  only  0*354  of  a  gallon  per  head,  by 
legitimate  channels  at  least  Among  the  imports  of  1905-6,  3^  million  dollars 
are  set  down  to  farm  products — a  very  considerable  part  of  which  might  be  pro- 
duced at  home.  Possessing  minerals  and  valuable  forests,  the  land  is  credited  with 
excellent  pasture  and  vegetable^,  and  (probably)  the  ability  to  mature  cereals.  Its 
doiiiini)ting  characteristic,  however,  continues  to  be  its  codfishery,  which  for  centuries 
has  been  a  boue  of  contention  to  rival  nations.  The  Bshery  still  rirae  steadily  in 
value.  During  the  four  years  ending  1905-6,  the  products  of  the  cod  fishery  made 
up  65*9  per  cent,  of  the  total  exports,  and  in  1905-6,  68  per  cent  Good  and  bad 
series  of  years  seem  to  alternate  in  irregular  cycles.  Thus  eight  fat  years,  1879-86, 
were  followed  by  eight  lean  years,  1887-94.  During  the  last  four  years  there  has 
been  a  serious  falling  off  in  the  Bduk  fishery.  The  Bank  has  long  been  prized  by 
foreign  nations,  not  only  as  a  fishing-ground  but  also  as  a  training  ground  for 
seamen.  Rather  than  permanently  employ  them  in  the  navy,  France  has  pre- 
ferred paying  large  bounties  to  her  Bank  fishermen.  The  revolution,  however,  in 
the  working  of  modern  fhips  of  war  seriously  reduces  the  value  of  the  Bank  as  a 
seamen^s  training  school.  To  Newfoundland  itself  may  therefore  before  long  be 
resigned  her  proper  grographical  share  in  the  Bank  fishery. 

Natural  Hounds  in  the  United  States. — Attention  was  called  in  ihe  Journal 

for  August,  1905,  to  a  discussion  which  had  been  carried  on  in  the  pages  of  Science 
respecting  the  small  mounds  which  form  so  characteristic  a  feature  in  various  parts 
of  the  United  States,  particularly  in  the  plains  of  the  region  bordering  the  Golf  of 
Mexico.  The  discussion  has  since  been  continued,  both  in  Science  and  other 
publications-,  without  any  general  agreement  being  arrived  at  regarding  the  cause 
of  the  phenomenon.  In  connection  with  this  discussion,  Prof.  W.  H.  Uobbs,  who 
has  lately  made  some  valuable  contributions  to  the  study  of  earthquakes,  calls 
attention,  in  the  American  Journal  of  Science  for  April,  1907,  to  the  important 
part  which  may  be  played  by  earthquake  shocks  as  a  contributory  cause  of  some, 
at  least,  of  such  mounds.  After  noting  that  one  observer,  Mr.  A.  C.  Veatch,  lays 
stress  on  the  difference  in  the  composition  of  the  mounds  from  that  of  the  sur- 
rounding ground,  he  points  out  that  the  Gulf  plain  region  is  one  of  notable  aeiamicity, 
and  that  sand  and  water  fountains,  as  well  as  mud  volcanoes,  with  their  products 
— sand  or  nmd  cones  and  craterlets— are  almost  universally  produced  in  con- 
nection with  great  earthquakes.  I'be  immediate  cause  is,  he  points  out^  the 
extensive  derangement  of  the  ground  water  during  earthquakes,  a  subject  which 
has  not  yet  received  the  attention  it  deserves.  On  the  theory  that  earthquakes  are 
associated  with  the  displacement  of  crustal  blocks  or  compartments,  a  natuial 
result  of  an  earthquake  will  be  the  squeezing  out  of  water  from  the  trunk  channels 
of  circulation  within  those  districts  where  blocks  are  depressed — the  contrary  move- 
ment leading  to  a  sucking  down  of  the  water.  Among  other  phenomena  of  a 
parallel  character,  instances  are  quoted  of  the  formation  of  funnel-shaped  pipes  of 
sand  brought  up  from  lower  levels,  or  of  sandstone  dykes  where  the  material  has 
welled  up  through  the  entire  length  of  a  fissure.  The  mud-lumpe  oonstantly 
forming  in  the  Mississippi  delta  are  ascribed  to  a  similar  cause,  while  the  so-called 
mud  volcanoes  of  Minbu  and  elsewhere  are  held  to  be  another  instance  of  the  same 
action,  having  really  very  little  in  common  with  volcanic  phenomena.    Prof.  Hobbs 
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b«!ii.'voB  that  wherever  sand  or  nmd  cooes  are  Dow  furmiog,  orographic  blocks  ora 
being  depressed,  as  is  frequently  the  case  at  the  deltas  uf  great  rivers.  The  Gulf 
plaia  mounds  are  probahly  aligne>l  upon  underground  fiasiLres  aod  their  ioter- 
■eotioiu,  and  their  more  careful  mapping  niaj  throtr  some  new  light  ou  the  hidden 
fluim<sjrB|ein  in  that  r^on.  In  coDneclion  with  Prof.  Hobba's  paper,  reftronce 
mftybe  made  to  Mr.  Schwara'a  note  on  '  Natural  Mounds  in  Cajw  Colony'  {Jimmal, 
January,  1[K)6).  In  this  case  the  same  difference  in  com|>osition  between  Die 
mounds  and  the  neighbouring  areas  is  locorded,  while  the  observation  of  many  »and 
fountains  suggeattd  to  the  writer  a  possiljle  ^^ueo^s  origin  for  the  hillocks. 

Structure  of  the  Sexican  Plateau.— Mr,  R.  T.  Hill  girea  some  notes  on 
the  tectonic  history  uf  the  Mexican  Plateau  while  describinp,  in  Science  for 
Hay  3,  1907,  the  geology  of  the  Sierta  Almoloya — a  long,  narrow  range  rising 
1500  fwt  alxive  the  surrounding  plain,  or  6500  feut  above  the  wa.  This  Eierra 
oonsista  mainly  of  stratified  limestones  of  Lower  Cretaceous  age,  which  have  been 
greatly  tilled  and  thrown  into  a  most  coroplJcat«d  system  of  fuld.'',  though,  (jikcn 
IS  a  whola,  the  strata  dip  conformably  »itb  the  slop  in  every  direction,  giving  the 
nnge  a  quaijuaveraal  character.  It  is  a  dentructional  or  decadent  foroi  of  ii^oun- 
tain,  revealing  the  ancient  wrinkled  and  folded  character  of  the  pinteuu  before  it 
*M  buried  by  the  vast  volcanic  outpourings  which  one*  covered  the  whole  of  this 
port  of  Muiico,  The  linii^tones  are  in  places  completely  mctamorphoBed  and  are 
ly  fractured,  two  distinct  systeros  of  faulting  being  dimjeriiible. 
r.  Hill  iratee  two  corre»i>onding  jieriods  in  the  geologicul  history  of  the  ration ; 

Gnt  at  tbe  olose  of  the  Cretaceous  period,  at  the  time  of  the  great  Itccby 
aMUHIain  uplift  aud  imion  of  the  North  and  ISoiith  Amerirnn  contineuta,  when  the 
tnud  of  the  folds  and  faults  was  north-cast  or  from  north  to  south ;  tbe  other 
probably  during  the  Miooene  epoch,  when  the  great  volcanic  ejections  took  place, 
the  whole  structural  tretd  now  chsugiog  to  N.  40°  W.  It  was  during  this  second 
period  that  the  great  mineral  lodes  of  Mexico  wore  mostly  intruded,  through  Ihe 
■oediuni  gf  hot  vaf.ours,  waters,  and  gnnea,  up  the  north- westerly  fault-zones.  It 
sppMTS  as  though  tbe  wholeof  this  region  has  been  the  siteof  thecruxof  two  dis- 
lioct  periods  of  mountain -making  movements,  aud  by  the  hypothesis  of  llie  crossing 
uf  the  tiro  belts  of  deformation  many  hiiherto  obscure  pbeoomens  of  tbe  contiuent 
may  be  explained.  Further  study,  Mr.  Hill  thinks,  may  show  ihat  the  post-Miocene 
l)«lt  of  north-west  to  south'east  movement  may  extend  from  California  across 
Hoxicu,  and  connect  with  the  Aotillean  movements  cf  the  West  Indie?. 

Kexioan  IsthmuB  Railway. — A  Consular  Report  (^liscelhncouB  Serit»,  No. 
668)  treats  of  the  history,  present  position,  and  probable  prosi«ctB  aud  bearing 
on  Iho  commerce  of  the  world,  of  the  Tohuantepeu  railway  and  its  two  torminai 
lurbours  e|«ned  for  traffic  laat  January.  '1  ho  work  on  tbe  harbours  will  prolably 
not  be  finally  concluded  tilt  1009.  Yet,  tike  the  railway,  apiMrently  of  the  most 
euliil  n-orkmansiiip,  they  are  so  far  advanced  as  to  admit  of  tbe  entrance  of  large 
ihipB,  and  tlie  sj.eedy  baiidlmg  of  freight.  From  port  to  j»ort  it  is  only  126  rades  in 
a  be«- line,  but  the  route  folloited  by  the  railway  covers  190  miles.  From  the  mouth 
of  the  CoatnacoalcoB  tbe  railway  gradually  afceuds  till,  at  TO  miles,  it  shoots 
oior  the  stuel  bridge,  G60  ftet  long,  spanning  the  Jultcpeo  river.  Thence,  by  a. 
•lerper  gradient,  it  runs  38  miles  to  Malalengo  caByon.  Here  the  route  is  through 
ruck  cuia  and  bridged  chasms,  climbing  to  Klncon  Antonio,  900  feet  high,  a 
Iwallhy  epot,  where  the  cooipany's  yard  and  ehoiM  are  established.  Next  the 
Chevrla  pMS,  735  feet  high,  is  crossed  by  gradients  reaching  116  feet  to  the  mile. 
The  descent  thence  to  tbe  Pacific  includes  the  steepest  gradients,  following  for 
some  diatnnce  the  course  of  the  Tehitantepec  river,  ibc  route  leaves  it  before  its 
toHUDUs  at  Salina  Cruxo,     Connected  with  Vera  Cruz  and  the  Pacific  railroad,  the 
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railwB}'  givua  access  to  all  [arU  of  the  Ilepublic,  and  tu  the  United  Statee,  while 
its  junction  with  the  Pan-American  hce  \vin  give  direct  railway  acceBs  to  the 
Ceutral  Americfto  Itepublic.i.  The  mngDitDde  of  the  inlluence  likely  to  be  exerted 
by  the  Dew  rulway  on  the  highways  of  the  world's  comiuorce  may  be  gathered 
from  a  table,  taibodiid  in  the  report,  of  comparative  distaoceH  of  the  Tarioui  routes 
from  the  principal  ports  of  Europe  and  tho  Uoiied  States  to  ports  on  the  Pacilic. 
The  distance,  e.^.,  from  New  Yurk  tolloDg  Kong  ie  1351  miles,  and  to  San  Francisco 
1200  miles,  shorter  by  tho  new  railway  than  by  way  of  FacaD:ia. 

AUaiaALASIA  AVD  FAOIFIO. 
A  Visit  to  the  Ke  Islands.— Captain  Pim,  one  of  the  membera  of  the 
Daniels  ethnographical  expedition  to  New  Guinea,  has  lately  mode  a  trip  to  the 
littk-visittd  Ke  group,  some  notes  on  which,  nainly  of  ethnographical  iuteiest,  he 
has  communicatod  to  Dr.  Seligmann,  who  has  kindly  placed  the  letter  at  our 
disposal.  The  writer  had  been  engaged  in  "  thelting"  for  a  commercial  company 
in  the  neighbourhood  of  the  Aru  group,  whence  he  found  it  necessary  to  proceed  on 
business  to  Ke.  Itounding  the  south  point  of  the  principal  island  he  coasted  as 
near  to  the  shore  reef  as  possible  to  Ellat,  the  headquarters  of  the  Dutch  "  Post- 
hotder."  Many  little  villages  were  passed,  between  which  good  roads  had  been  cut 
over  the  rocky  puiote  which  separated  them.  The  hills  and  mountains  (apparently 
limestone)  were  clothed  with  the  most  luxuriant  vegetation,  no  patches  of  barren 
ground  being  seen.  Eliat  is  the  sent  of  a  native  pottery  industry,  supposed  to  have 
beon  brought  hither  generations  ago  by  fugitives  from  lianda.  Here  the  }>eople 
were  mostly  of  Malay  blood,  but  Captain  Pim  made  nn  excursion  to  an  inland 
vOlage  on  the  south-east  or  windwnrd  side  of  the  island,  where  tho  ixxiple  wi  re  of 
Papuan  race.  Tho  path  was  exceeiUngly  rough,  and  tho  village  was  placed  on 
a  precipitous  hill  some  1000  feet  above  the  soa.  Fn  roide  some  "  tabu  "  marks 
were  seen  recalling  those  in  use  at  Waima,  in  New  Guinea,  and  a  couple  of  parallel 
stone  walls  were  passed  which  were  said  in  old  days  to  mark  a  strip  of  neatral 
ground  between  two  clans  or  tribes.  At  one  part  of  the  ascent  of  the  hill  a  rude 
flight  of  steps  bad  been  constructed  of  flat  stones,  some  of  great  size,  and  the 
centtal  part  of  the  village  itself  was  surrounded  by  a  wall  of  from  14  to  20  feet  in 
height,  admittance  being  through  an  opening  reached  by  n  wooden  ladder.  Captain 
Pim  found  the  |>eople  preparing  a  coffin  from  the  trunk  of  a  tree  split  in  two,  the 
workmanship  (performed  by  the  help  of  adaep,  axes,  aud  a  sort  of  draw-knife)  was 
remarkably  neat.  The  clothing  of  most  of  the  people  was  only  the  mat  of  nativB 
manufacture,  such  as  is  seen  in  {urts  of  New  Guinea,  and  oven  this  seems  only  to 
have  been  adopted  of  late  year^  though  both  men  and  women  wear  many  orna- 
ments, The  hnir  was  long,  and  friszhd  after  the  New  Quinea  fashion,  but  two 
distinct  tyjtes,  one  stiff  and  wiry,  the  other  softer  and  longer,  were  noticed.  The 
peo|<le  seemed  to  be  agriculturista,  and  the  matriarclial  system  prevails  ameng 
them.  Captain  Pim  hopes  to  revisit  the  group  after  improving  his  knowledge 
lA  Malay,  having  been  nmch  hampered  by  the  want  of  a  suitable  interpreter. 

POLAB  BEOIONS. 
The  Wellsian  Airship  Expedition.— Mr.  Wellman  left  London  on  May  24 
en  Toule  for  Spitsbergen,  whence  ho  hopes  this  year  to  start  on  his  adventurous 
airship  voyage  for  the  north  pole.  He  was  to  collect  his  party  at  Trorasoe,  sailing 
thence  in  the  fri(A/(/ early  in  June,  and  hoj^d,  after  preliminary  trials,  to  make 
the  final  start  towards  the  end  of  July,  or  early  in  August.  The  airship,  which 
had  preceded  him  10  Tromsoe,  has  been  nubjecttd  to  some  alterations  since  last 
year.     The  bidloou  has  been  made  lU  feet  longer,  and  now  measures  184  feet  ij 
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length  by  52  ftet  at  its  greatest  diameter,  ¥^ith  a  total  lifting  force  of  19,500  lbs. 
ArraDgticents  have  been  made  to  me  tie  surplus  hydrogen  gap,  ^^hich  is  utually 
allowed  to  eicape,  as  a  subsidiary  fuel- supply  for  the  motor;  and  another  novel 
device  is  that  of  a  leather  trailing-rope,  15  inches  in  diameter  and  130  feet  long, 
which  can  be  packed  with  12C0  lbs.  of  reserve  food.  Altogether,  the  party  takes 
supplies  for  ten  months,  and  has  with  it  twelve  dogs,  with  sledges  and  small  boats 
for  use  in  case  the  voyage  has  to  be  interrupted.  Mr.  Wellman  is  again  accom- 
pabied  by  Major  Hearsey,  lent  by  the  ULited  States  Government  as  scientiCc 
observer,  while  the  navigator  is  Felix  Reisenberg,  who  spent  last  winttr  at  the  base 
in  Spitsbergen  with  two  Noiwegian  companions. 

MATHSXATICAL  AVD  PHT81CAL  eEOeBAFET. 

loe  and  Kiver  Erodon. — Prof.  Bruahcs,  one  of  the  younger  French  geo- 
graphers who  has  lately  become  known  for  several  useful  pieces  of  research  work, 
has  contributed  one  or  two  notes  to  the  Comptes  Rendus  of  tie  Paris  Academy  of 
Sciences  on  the  subject  of  glacial,  as  compared  with  (>thcr  forms  of  erosion.  In  one 
of  these  {C.B.,  June  5,  1906),  he  laid  Btrjd^s  on  the  special  action  of  the  sub- glacial 
streams  which  tends  to  make  itself  most  felt  at  the  two  siJes  of  the  glacier-bed, 
thus  favouring  the  production  of  the  typical  U-shaped  section.  In  a  more  recent 
note  (^C,B,f  April  29, 1907)  he  insists  on  the  close  analogy  which  is  displayed,  in 
spite  of  the  general  belief  to  the  contrary,  between  the  morphological  features  cf 
glaciated  and  stream-eroded  valleys,  so  long  as  the  latter  are  in  a  youthful  stage 
of  development.  Thus,  while  it  is  often  said  that  water  can  only  move  on  the 
down  grade,  while  ice  can  surmount  obstacles,  he  points  out  that  the  distinction 
is  far  less  important  than  is  supposed.  In  the  case  of  a  hollow  excavated  by  a 
river  in  the  concave  part  of  its  bend,  this  is  not  filled  with  8ta<;nant  water,  but  is 
only  maintained  by  the  scouring  of  its  bod  by  the  current,  the  water  afterwiirds 
mounting  the  up-grade  in  its  further  course.  The  steps  in  the  longitudinal  profile 
of  a  glacial  valley,  the  closed  contours,  the  U-^hapcd  section,  and  even  the  want 
of  accordance  at  the  junction  of  tributary  valleys,  are  all  to  be  matched  in  the 
case  of  erosion  by  running  water  if  we  consider  the  form,  not  of  the  water- surface, 
bat  of  the  ground  fashioned  by  the  water.  The  fall  of  the  Rhone  water  into  the 
gmeral  mass  of  the  Lake  of  Geneva  at  the  extremity  of  its  delta  is,  Prof.  Brunhes 
shows,  but  the  expression  and  result  of  a  veritable  *' Mtlndungstufe."  He  has 
elsewhere  insisted  on  the  importance  of  whirlpool  action  in  water-erosion,  and  it 
is  just  this  which  is  lacking  in  the  case  of  ice,  though  present  in  the  sub-glacial 
streams. 

The  Idea  of  Direction  in  Aelation  to  Bivers.— It  is  evident  that  the  idea 

of  direction,  applied  to  the  course  of  a  river  as  a  whole,  must  be  more  or  lees 
indefinite  and  capable  of  various  special  interpretations,  the  only  direction  that  is 
definitely  fixed  being  that  in  a  straight  line  from  the  main  source  to  the  main 
mouth.  In  a  paper  in  the  Rivista  Qeografica  Italtana  for  February,  1907,  Prof. 
A.  Issel  makes  some  suggestions  with  a  view  to  the  acceptance  by  geographers  of 
certain  conventions  in  respect  to  the  direction  of  rivers,  which,  he  thinks,  may  be 
of  use  in  comparing  the  course  of  a  river  with  the  structural  lines  of  its  basin,  or 
similar  studies.  He  proposes  the  three  terms  "  absolute,"  "  dominant,'*  and  "mean 
direction "  to  denote  (1)  the  direction  from  source  to  mouth  of  a  river ;  (2)  the 
direction  which  occurs  most  frequently  during  the  windings  of  its  course  ;  (3)  the 
mean  of  the  partial  directions  obtained  by  dividing  up  the  course  of  the  river  into 
small  equal  sections.  This  laet  is  found  by  taking  the  diameter  of  the  i  arallelo- 
gram  constructed  with  a  pair  of  partial  directions  as  adjacent  sides  (the  lengths 
bdng  determined  by  the  comparative  frequency  of  the  given  directions),  and  using 
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this  in  combination  with  a  third  partial  direction,  and  so  on.    In  order  to  simpHfjr 
the  process,  Prof.  Issel  reduces  all  the  partial  directions  to  definite  points  of  the 
compass — sixteen  or  thirty- two  according  to  the  degree  of  accuracy  required — and 
he  shows  the  results  diagrammatically  by  the  help  of  a  compass-rose,  on  which  the 
directions  and  their  comparative  frequency  are  shown  by  a  series  of  radiating  lines 
of  varying  lengths.    As  partial  direction^  of  one  and  the  fame  stream  may  in 
certain  cases  be  exactly  opposite,  it  may  be  impossible  to  obtain  a  single  "  mean 
direction,"  and  the  writer  therefore  determines  a  series  of  mean  directions  corre- 
sponding to  the  four  quadrants  of  the  circle,  which,  however,  will  rarely  be  all 
represented  in  one  Fpecial  case.    The  extent  to  which  the  arbitrary  element  enters 
into  the  method  is  recognized  by  the  writer.    Thus  very  varying  results  areobtaimd 
according  to  the  scale  of  the  map  employed,  and  the  degree  of  minuteness  to  which 
the  division  into  segments  is  carried;  and  it  is  suggested  that  terms  should  be 
employed  to  indicate  the  degree  of  accuracy  obtained.     It  may  be  noted  that  much 
will  also  depend  on  the  width  of  the  river  under  examination,  for  it  is  evident  that 
in  the  case  of  a  wide  river,  fewer  curves  ^  ill  be  missed  in  a  small-scale  map  than 
when  the  stream  is  narrow.     Even  if  fome  such  system  may  be  of  use  fur  the 
comparative  purpose  above  alluded  to,  it  may  be  doubted  whether  any  instructive 
result  can  be  gained  by  dealing  at  once  with  the  whole  course  of  rivers  (such,  e.*/., 
as  the  Nile  or  Brahmaputra),  which  traverse  great  distaucep,  and  cross  regions  of 
varying  structure  and  characteristics.    The  paper  is  illustrated  by  a  number  c»f 
diagrams  constructed  to  represent  the  vari  us  directions  of  the  Arno,  but  there  are 
one  or  two  points  not  fully  explained.    Thus,  it  is  puzzliog  to  fiod  the  "absolute 
direction  "  of  the  river  given  as  one  point  north  of  fast  (which  is  that  from  the  mouth 
to  ihe  source),  ^ith  the  comment  that  it  is  almost  the  reverse  of  the  "dominant" 
iirectiou.     Again,   we   find  a  diagram  in  which  no  fewer  than  ten  "  dominant 
directions*'  are  shown,  some  of  them  entirely  unrepiesented  in  the  rose  of  faitial 
directions  shown  in  juxtaposition.     The  writer  makes  no  attempt  to  work  out  a 
comparison  between  river-drections  and  other  features,  beyond  pointing  out  that 
in  one  case  the  mean  direct ious  of  the  Arno  work  out  as  three  in  number,  two 
exactly  opposite  and  corresi)onding  with  the  m\m  Apennioe  wa'er-parting,  the 
third  at  right  angles  to  thi«>. 

0£N£B1L. 

Dr.  Ki'ause  as  Geographer. — The  position  of  geograi)hy  in  Germany  in  the 
early  part  of  last  century  is  illustrated  by  a  monograph  by  Dr.  A.  Kdhler  (Leipzig, 
1005),  summing  up  antl  criticizing  the  ge<»graphical  views  of  Dr.  C.  C.  F.  RrauFe. 
A  notable  scholar.  Dr.  Krausc,  thanks  to  his  unpractical  ways  and  the  oppusiticn 
he  provoked,  did  not  succeed  in  obtaining  a  professorship,  but  from  1802  to  the  end 
of  his  life  had  to  work  on  the  scant  economic  basis  of  the  oflice  of  Frivatdocetit. 
More  appreciated  after  his  dciith,  fifty  volumes  of  his  works  have  now  appeared, 
and  apparently  the  task  is  not  quite  completed.  For  an  adequate  representation 
of  geography  as  conceived  and  formulateel  by  Krause  the  reader  must  consult  the 
monograph  of  ninety-four  pages.  Geography  was  not  Krause'a  speciality,  and  the 
writer  recognizes  that,  in  this  field,  he  produced  nothing  strikingly  original; 
but,  following  up  the  ideas  of  Kant,  Schelling,  and  Herder,  was  repro<\uctive 
more  than  productive.  Ho  was,  above  all,  a  philosopher,  bent  on  reducing 
everything  to  first  principles.  He  inclines,  tlierefore,  to  impose  on  geography  the 
method  aud  terminology  proper  to  philosophy.  Aspiring  after  a  "  primiUve 
German  "terminology,  Ids  nomenclature  is  imijerfectly  intelligible  even  to  Germans. 
Yet  idealizing  geography,  lie  exercised  a  not  inconsiderable  quickening  influence  on 
the  science,  and  scattered  among  his  writings  are  shrewd  geographical  intuitionf. 
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For  Erause  geography  is  a  natural  science,  and  an  independent  one,  requiring, 
however,  for  its  comprehension  a  knowledge,  among  other  things,  of  political  history, 
and  of  the  reciprocal  history  of  the  Earth  and  Man.  He  is  said  to  have  been  the 
first  to  recognize  Europe  as  a  mere  peninsula  of  Asia.  Ho  also  pointed  out  the 
correspondence  between  Italy  and  Sicily  on  one  side,  acd  Great  Britain  and  Ireland 
on  the  other. 


OBITUARY. 


Sir  Dietrich  Brandis,  F.B.S. 

Tub  Society  has  lost  a  Fellow  of  forty  years'  standing  in  Sir  Dietrich  Brandis, 
well  known  for  his  excellent  work  in  connection  with  forestry  in  Indisu  The  son 
of  Dr.  Christian  Crandis,  a  professor  at  Bonn  University,  he  was  educated  at 
Copenhagen,  Gottingen,  and  Bonn,  at  which  last  university  he  became  lecturer  on 
botany  in  1849.  In  1856  he  entered  the  Indian  Forest  Service,  and  soon  did  good 
work  as  superintendent  of  the  forests  of  Burma.  In  1864  he  became  Inspector- 
General  of  the  Forests  of  Iiidia,  a  post  which  he  continued  to  fill  until  his  retire- 
ment in  1863.  Since  that  date  he  continued  to  take  a  warm  interest  in  everything 
connected  with  Indian  forestry,  the  cause  of  which  he  furthered  both  by  his 
writings  and  in  connection  with  the  forestry  school  of  Cooper's  Hill.  Only  last 
year  he  brought  out  an  excellent  handbook  on  Indian  trees,  intended  primarily  as 
an  aid  to  forest  officers  in  the  task  of  making  themselves  acquainted  with  the  trees 
under  their  charge.  The  preparation  of  this  had  involved  a  large  amount  of  work, 
rendered  more  trying  by  the  author's  advanced  age  and  failing  health.*  He  died  on 
May  28,  after  six  months'  illness,  at  his  old  home  of  Bonn  on  the  Rhine,  aged 
eighty- three  years. 

Dr.  £.  J.  Bouth,  F.B.S. 

The  well-known  Cambridge  tutor.  Dr.  E.  J.  Routh,  whose  pupils  so  many  of 
the  senior  wranglers  of  the  latter  half  of  the  nineteenth  century  were  proud  to 
avow  themselves,  died  early  in  June  at  Cambridge,  where  ho  1  ad  continued  to  live 
after  his  retirement  from  work  &s  a  teacher  in  1890.  He  had  joined  our  Society  in 
1864,  and  had  thus  been  a  Fellow  for  no  less  than  forty-three  years.  Ho  was  a 
man  of  wide  interests,  not  by  any  means  confining  his  a' tention  to  his  own  particular 
sabject,  and  his  sympathy  was  always  with  the  efforts  of  the  Socicly  to  imjrove  the 
position  of  geographical  education  in  this  country,  especially  at  his  own  University. 
Dr.  Routh  was  bom  in  Canada  in  1831,  being  the  son  of  Sir  Randolph  Routh, 
Commissary-General  to  the  Forces  in  the  Dominion.  He  came  to  this  country 
at  an  early  age,  and  was  educated  at  University  College,  London,  and  Peterhouse, 
Cambridge,  of  which  college  ho  became  a  Fellow  after  appearing  at  the  head  of  the 
Mathematical  Tripos  in  1854. 


Captain  J.  Buchan  Telfer,  B.N.,  F.S.A. 

We  regret  to  record  the  death,  at  the  age  of  seven ty-eix,  of  Captain  J.  B. 
Telfer,  B.N.,  who  had  been  a  Fellow  of  the  Society  since  1875.  Captain  Telfer 
bad  seen  much  naval  service,  having  taken  part  in  the  Crimean  war  (gaining  the 
Baltic  medal),  besides  serving  on  many  of  the  naval  stations  abroad. 

He  subsequently  married  a  Russian  lady,  and  resided,  about  1870,  for  three 
years  in  Russia,  visiting  on  two  occasions  the  Crimea  and  the  Caucasus,  and  making 
extensive  journeys  through  the  mountain  districts.    His  knowledge  of  Russia,  and 
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his  antiquarian  and  historical  tastes,  enahled  him  to  add  largely  to  the  account  of 
Saanetia  previously  given  in  Mr.  Freshfield's  'Central  Caucasus.'  His  work  in 
two  volumes, '  The  Crimea  and  Transcaucasia,'  published  in  1875,  has  a  permanent 
value  as  a  mine  of  curious  information  and  an  accurate  description  of  Transcaucasia 
at  that  date. 


OBITUARY  OF  THE  YEAR. 

TuE  following  is  a  list  of  the  Fellows  who  have  died  during  the  year  1906-1907 
(April  30)  ;— 

T.  E.  L.  Allpridge;  A.  Alexakdek;  Lord  Allan  dale  ;  Rev.  Ciias.  J. 
Armistead  ;  Claude  L.  Barrow  ;  Captain  Maurice  D.  Beu.  ;  P.  W.  Braybbookk  ; 
Clifford  J.  Brookes;  E.  W.  Brk^gs;  Count  De  Bylandt;  Captain  W.  E. 
Bestley  ;  Sir  Richard  Coucu  ;  J.  R.  Cossar  ;  Donald  Cameron  ;  H.  \V.  Chubb  ; 
J.  W.  Carillon  ;  II.  W.  Cadoux  ;  Rev.  J.  J.  Curling  ;  J.  A.  Campbell  ;  Rev.  Dr. 
J.  N.  CusuixG ;  Count  H.  Coudenhove  ;  G.  II.  Drew  ;  D.  R.  Dickson  ;  K. 
Dundar-Anderson  ;  Colonel  E.  S.  Daniel;  F.  G.  S.  De  Wesselow  ;  G.  E. 
Dodson  ;  John  Dickson;  G.  F.  Edwards;  Robert  Edleston;  Captdn  11.  C. 
Keith  Eraser;  Sir  John  Forbes;  Admiral  Sir  E.  Fanshawe;  R.  I.  Fenni- 
more;  Rev.  G.  Grenfell  ;  J.  S.  Greenualgh;  Lord  Goscuen;  George  Gordon  ; 
W.  T.  Hansford;  R.  A.  Hankey;  Edward  IIerdman;  A.  F.  Howard;  J. 
Stewart  Hoegson;  Arthur  F.  Herbert;  David  Hepburn;  C.  Kennerley 
Hall;  J.  F.  Jones;  John  Jupe  ;  Mrs.  E.  P.  Jackson;  James  Irvine;  H.  R. 
Knott  ;  G.  B.  C.  Leveson  ;  Major  E.  Lk  Mesurier  ;  The  Earl  of  Liverpool  ;  G. 
J.  L.  Litton*;  William  Marshall;  John  Moore;  Sir  Walter  Morgan  ;  Basil 
Martinkau  ;  Captain  D.  Mainland;  W.  R.  McConnell;  Ivan  A.Morris;  J.  G. 
Don  Marshall  ;  W.  A.  Mitchell  ;  F.  A.  [Morgan  ;  Rev.  Canon  Maccoll  ; 
Colonel  Iles  Matthews ;  Sir  Hugh  Nelson;  Rev.  J.  0. Oxland ;  John  Prince; 
Inspector-General  E.  R.  II.  Pollard;  Henny  Prince;  Sir  F.  Plunkett;  Lord 
Penruyn;  J.  A.  0.  Payne;  J.  Grafion  Ross;  Major  F.  I.  Ricarde-Skaveb ;  F. 
W.  Raikes;  James  Holland  Robertson;  M.  A.  Raquez;  Colonel  F.  R.  AValdo- 
SiBTHORP;  Admiral  Sir  F.  W.  ^^ULLIVAN;  W.  H.  Stuart;  Rev.  Dr.  James 
Stewart  ;  General  Sir  II.  A.  Smyth  ;  T.  Valentine  Smith  ;  Colonel C.  F.  Surtees  ; 
Christopher  Barker  Smith  ;  W.  J.  J.  Spry  ;  Robert  Scott  ;  Horace  Smith- 
BosANguET  ;  Robert  Taylor;  Sir  H.  E.  L.  Thuillier;  W.  A.  Tdlly;  Sir  R. 
Tangye;  Lord  Thrixg;  Admiral  Sir  R.  Tracey;  James  Vavasseur  ;  Dr.  C.  R. 
Walker;  Ikv.  F.  A.  Walker;  Alfred  Williams;  John  Weise  ;  Stephen 
White;  Allan  W yon;  W.  Clarence  Watson. 


CORRESPONDENCE. 

Levels  of  African  Lakes. 

Entebbe,  April  29,  1907. 
In  connection  with  a  recent  paper  read  by  Lieut.  Behrens,  R.K.,  before  the  R.G.S. 
on  the  levels  of  African  lakes,  it  may  be  of  interest  to  inform  you  that  a  complete 
chain  of  levels  was  run  with  16-incli  dumpy  level  l>etween  Lakes  Victoria  and  Albert 
by  one  of  the  survey orn  of  this  dei)artment  (Mr.  E.  Richardson)  some  months  ago, 
and  this  gave  a  difference  of  level  to  the  nearest  foot  between  the  lakes  of  1G92  feot. 
As  only  one  obser?cr  was  employed,  and  no  check  levels  were  rim,  the  figures  are 
not  absolutely  reliable,  but  are  more  so  than  any  previous  figures  I  have  seen. 

Kaymond  E.  At  len,  f.r.o.8.,  Ch.  Surveyor,  U.P. 
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Anniversary  Meeting,  May  27,  1907. — The  Bight  Hon.  Sir  George 
Taubman  GtoLDiB,  K.c.M.a.,  F.B.S.,  D.C.L.,  LL.D.,  in  the  Chair. 

Tub  Secretary  read  the  Minutes'  of  the  last  Anniyersary  MeetiDg,  which  were  con- 
firmed and  signed  hy  the  President 

The  Secretary  read  a  list  of  the  newly  elected  Fellows,  and  announced  that  there 
were  five  candidates  for  election. 

ELBcnoNS.  —  William  Ddahere  Barnes ;  Charles  Edward  Moss ;  E,  B. 
Murphy ;  Basil  Tanfidd  Beridge  Boothby ;  Major  E,  P.  Brooker,  R,E, ;  Douglas 
Qraham  Campbell;  Lieut. -Colonel  John  Lloyd  Dickin;  Dennys  Drake;  Ernest 
John  Edwards;  Ernest  Alfred  Qlanville;  Captain  C.  W,  Cordon  {5th  Fusiliers) ; 
M,  Y.  Hsu,  B,A,;  Colmer  William  Donald  Lynch;  John  William  Page;  George 
Roger;  Vivian  Lee  Osborne  Sheppard;  Philip  Small;  Captain  Maurice  E, 
Sowerby,  B.E, ;  Bev,  Chas,  Edward  Wilson ;  F.  B,  Wollaston ;  John  Wm.  Young, 

Tub  Pbesbktation  of  tab  Medals  athd  Other  Awards. 

The  pREsiDBNT :  Dr.  Francisco  Moreno,  to  whom  has  been  awarded  the  Founder's 
Gold  Medal,  expected  to  have  been  able  to  come  here  from  South  Ameiica  and 
receive  it  himself,  but  at  the  last  moment  he  was  prevented  from  doing  so,  and  he 
sent  a  cablegram  to  that  effect.  The  Argentine  Minister  has  been  good  enough  to 
ask  bis  brother,  Sr.  D.  Carlos  Diminguez,  who  is  a  member  of  the  Legation,  to  attend 
here  and  receive  it  on  behalf  of  his  brother.  I  will  read  the  minute  of  the  Council 
on  the  award  of  the  Medal— 

"  Dr.  Francisco  Moreno  is  one  of  the  foremost  scientific  geographers  of  the  day. 
For  more  than  twenty  years  he  has  been  personally  occupied  in  the  work  of  South 
American  exploration.  Patagonia  and  the  Southern  Andes  have  been  his  peculiar 
field,  and  in  the  prosecution  of  his  work  in  the  field  he  has  encountered  unusual 
risks,  having  been  captured  by  the  Indians  once,  and  barely  escaping  with  his  life. 
As  a  scientist  his  reputation  is  European.  He  was  the  expert  employed  by  the 
Argentine  Government  on  the  Chile-Argentine  boundary  question,  and  it  is  to  him 
that  we  owe  nearly  all  our  knowledge  of  the  physical  geography  of  the  extreme 
south  of  South  America.  He  still  continues  his  active  interest  in  all  geographical 
enterprise.  He  has  now  a  geographical  school  under  him,  and  they  are  stud^iog  the 
science  very  thoroughly." 

Sr.  Cablos  M.  Domikuuez  :  I  have  been  deputed  by  the  Argentine  Minister, 
who  is  unavoidably  prevented  from  attending  the  afternoon  meeting,  to  receive,  on 
behalf  of  Dr.  Don  Francisco  P.  Moreno,  the  lioyal  Founder's  Medal,  with  which  he 
has  been  honoured  by  the  Coimcil  of  the  Society.  Dr.  Moreno  wishes  me  to  express 
his  heartfelt  thanks  to  this  Society  for  such  great  distinction  bestowed  upon  him ; 
and,  if  I  may  be  allowed,  I  desire  to  add,  as  an  Argentine  citizen,  the  gratification 
of  my  compatriots  in  seeing  a  fellow-countryman  so  highly  honoured  by  the  premier 
geographers  of  the  world. 

The  Pbesidbkt  :  His  Excellency,  the  Norwegian  Minister,  Dr.  Nansen,  has 
l)een  good  enough  to  undertake  to  transmit  to  Captain  Amundsen  the  Patron's  Gold 
Medal,  which  was  awarded  to  him  by  the  Council. 

Your  Excellency,  I  will  read  to  you  the  Minute  of  the  Council  on  which  they 
baaed  the  award  to  Captain  Amundsen,  although  I  am  quite  sure  you  could  tell  us 
very  much  better  what  Captain  Amundsen  has  done — 

*'  Captain  Amundsen  went  first  on  a  sealing  expedition  to  the  Arctic  Regions,  to 
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learn  navigation  and  to  prepare  himself  for  Arctic  exploration.    He  then  senred  as 
first  lieutenant  on  board  the  Belgica  in  the  Belgian  Antarctic  Expedition.    On  his 
return  he  devoted  himself  to  master  the  subject  of  terrestrial  magnetism,  placing 
himself  under  the  tuition  of  Dr.  von  Neumayer,  of  the  Hamburg  Observatory,  in 
order  that  he  might  qualify  himself  for  his  projected  work  around  the   north 
magnetic  pole.    Ader  purchasing  his  ship,  the  QjHa,  he  spent  some  time  exploring 
the  ocean  between  Spitsbergen  and  Greenland,  making  valuable  oontributions  to 
oceanography,  which  have  since  been  worked  out  by  Dr.  Nansen.    He  sailed  for  the 
region  around  the  north  magnetic  pole  in  1903,  in  his  small  ship,  with  eight  men 
all  told,  all  of  them  more  or  less  specialists.    He  devoted  two  years  to  careful 
observations,  with  the  best  instruments,  round  the  north  magnetic  pole,  making 
contributions  of  the  first  order  to  our  knowledge  of  geographical  distribution  of 
magnetism.    During  the  stay  of  the  expedition  in  the  neighbourhood  of  Boothia, 
several  expeditions  were  made  in  various  directions.    A  large  section,  hitherto 
unmapped,  of  the  North  American  coast  was  mapped,  and  much  other  geographical 
work  done  in  the  neighbouring  islands,  and  careful  observaticns  were  made  on  the 
Eskimo,  among  whom  the  expedition  lived.    At  the  conclusion  of  the  magnetic 
work  the  little  ship  was  taken  out  by  Behring  straits,  and  thus  for  the  first  time 
the  North- West  Passage  was  completed  in  a  vesseL    Altogether,  Captain  Amundsen 
deserves  to  be  placed  in  the  first  rank  as  a  scientific  discoverer." 

His  Excellency  Dr.  Nanskn  :  I  have  to  regret  deeply  that  Captain  Amundsen 
was  not  able  to  be  present  here  to-day  in  order  to  receive  this  great  honour  in 
person.  He  has  asked  me  to  do  it  in  his  place,  and  to  express  his  deep  gratitude 
for  the  great  distinction  which  has  been  conferred  upon  him.  I  am  thanking  you 
in  his  name,  and  also  on  behalf  of  my  own  country,  for  this  distinction,  coming  from 
an  institution  of  a  country  which  has  done  nearly  all  the  exploring  work  in  that 
region  where  he  went  just  to  give  the  finishing  touch.  It  was  you  who  first  dis- 
covered the  magnetic  north  pole;  from  you  wo  have  all  the  knowledge  of  those 
important  regions  ;  but  I  hope  the  fact  that  a  Norwegian  was  allowed  to  complete 
the  work  more  or  less  is  a  new  tie  between  the  country  which  I  have  the  honour  to 
represent  and  your  own  great  empire.  I  again  thank  you  on  behalf  of  Captain 
Amundsen  and  on  behalf  of  Norway  for  the  great  honour  you  have  bestowed 
upon  him. 

The  Presidekt:  The  Murchison  Award  for  1907  was  made  to  Major  C.  £. 
Smith,  ii.E.,  for  bis  various  important  surveys  in  British  East  Africa,  carried  out 
with  admirable  eificiency.  Major  Smith,  as  many  of  you  know,  has  returned  to 
Africa  on  very  important  survey  work,  80  that  ho  is  not  able  to  receive  it  himself, 
but  I  imderstand  that  one  of  his  brothers  is  willing  to  receive  it  for  him.  I  now 
have  the  honour  to  present  the  award. 

Mr.  A.  H.  Smith  :  My  brother,  as  you  have  said,  is  far  out  of  reach  of  this 
meeting.  Ho  is  Imck  in  the  East  Africa  Protectorate,  carrying  on  the  work  which 
ho  did  in  previous  years,  and  I  can  assure  you  it  is  a  great  encouragement  to  him 
in  his  work  to  know  it  is  approved  by  the  skilled  judgment  of  this  Society.  He 
highly  appreciates  the  honour,  and  I  beg  to  tender  his  sincere  thanks. 

The  President  :  Mr.  Raymond  Bcazley,  the  Gill  Memorial  for  1907  is  awarded 
to  you  for  your  work  in  three  volumes  on  the  *  Dawn  of  Modem  Qeography,*  the 
results  of  many  years*  lesearch,  at  your  own  expense,  into  the  progress  of  geography 
and  exploration  from  the  early  centuries  of  the  Christian  era  down  to  the  Middle 
Ages.    The  work  will  be  of  permanent  value  to  all  students  of  geography. 

Mr.  Batmond  Beazlet  :  I  can  hardly  say  how  much  an  honour  of  this  sort 
encourages  one  who  has,  I  hope,  not  finished  his  work  in  this  field,  to  go  and,  if 
poBsible,  to  do  better  than  he  has  done  before.    It  has  the  sanction  of  that  body  in 
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the  world  which  is  most  dear  to  my  hearty  and  which  most  of  all  encouraig^^  jne  to 
try  and  go  forward  in  the  work  that  I  have  begun. 

The  President  :  Mr.  Moss,  the  Back  Bequest  for  1907  has  been  awarded^  to  you 
for  your  important  researches  on  Geographical  Distribution  of  Vegetation  in  Englaiv!, 
as  embodied  in  your  paper  on  the  "  Peat  Moors  of  the  Pennines,"  in  the  Joumdi  for 
190i,  and  in  a  paper  on  the  "  Geographical  Distribution  of  Vegetation  in  Somersel- 
shire,**  with  map,  published  as  one  of  the  extra  publications  of  the  Society.  You 
carried  out  this  work  at  your  own  expense  during  your  holidays. 

The  President  :  Major  C.  W.  Gwynn,  you  have  been  awarded  the  Guthbert 
Peek  Grant  for  1907.  In  1899-1900  you  carried  out  an  important  survey  expedi- 
tion from  Roseires,  on  the  Blue  Nile,  in  a  southerly  direction  down  to  Sobat  or  Baro 
river.  Between  1900-1901  you  conducted  an  expedition  yielding  important  geo- 
graphical and  cartographical  results  along  the  proposed  Sudan- Abyssinian  frontier. 

The  President  then  delivered  his  anniversary  address  (see  p.  1). 

After  the  visitors  had  withdrawn,  the  President  appointed  as  scrutineers  of 
the  ballot  for  Council  Mr.  G.  G.  Chisholm  and  Mr.  W.  M.  Comer. 

The  Report  of  the  Council  was  then  read ;  it  will  be  published  in  the  next 
Year-book. 

The  President  :  I  have  to  announce  on  the  report  of  the  scrutineers  that  the 
lists  sent  round  on  the  Council's  recommendation  have  been  accepted. 

The  list  is  as  follows,  the  names  of  new  members,  or  of  those  changing  office, 
being  printed  in  itcUics : — 

President :  Right  Hon.  Sir  George  D.  Taubman  Goldie,  k.c.m.g.,  f.r.s.,  d.c.l., 
etc.  Vice-Presidents :  Sir  U.  E.  G.  Bulwer,  g.c.m.g.  ;  Sir  Harry  H,  Johnston^ 
Q.CM.G.,  K.c.B. ;  Right  Hon.  Lord  Curzon  of  Kedleston,  g.o.8.1.,  g.c.i.e.,  etc. ; 
Douglas  W.  Freshfield ;  Colonel  Sir  Colin  C.  Scott- Moncrieff^  r.e.,  k.c.m.g.,  K.a8.i. ; 
Sir  Clements  Markham,  K.c.n.,  f.b.s.,  p.8.a.  Treasurer :  Edward  L.  Somers  Cocks. 
Trustees :  Right  Hon.  Lord  Avebury,  d.c.l.,  f.r.s.  ;  Lord  Belhaven  and  Stonton. 
Etm,  Secretaries :  Major  Leonard  Darwin,  r.e.  ;  Colonel  Sir  D.  A,  Johnston^  k.c.m.g., 
C.B.,  R.E.  Foreign  Secretary :  Sir  John  Kirk,  k.c.b.,  g.c.m.g  ,  r.R.8.  Councillors : 
Admiral  Sir  Nathaniel  Bowden-Smith,  k.c.b.  ;  Colonel  O.  Earl  Church ;  Major 
Chas.  F.  Close,  c.m.g.,  r.e.  ;  Sir  Martin  Conway ^  m.a.,  f.s.a.  ;  Admiral  A,  Mostyn 
Field,  F.R.S. ;  J,  Stanley  Gardiner,  m.a.  ;  Sir  David  Gill,  k.c.b.,  ll.d.,  f.r.s.  ; 
Sir  Clement  L.  Hill,  k.c.m.g.,  k.c.b.,  m.p.  ;  Colonel  Sir  Thomas  Ilungerford  Holdich, 
K.C.I E.,  C.B.,  R.E. ;  James  F.  Hughes;  Sir  George  S.  Mackenzie,  k.c.m.g.,  c.b.  ; 
Admiral  Sir  Albert  Hastings  Markham,  k.c.b.  ;  John  L.  Myres,  m.a.  ;  Right  Hon. 
Sir  J.  West  Ridgeway,  g.c.m.g.,  k.c.b.,  k.cs.i.  ;  Earl  of  Bonaldshay ;  Howard 
Saunders,  f.l.s.  ;  Dr.  Aubrey  Strahan,  f.r.8.  ;  Colonel  Hon.  M.  G.  Talbot,  r.e.  ; 
H.  Yates  Thompson  ;  Professor  W.  W.  Watts,  f.r.s.  ;  Colonel  C.  E.  Yate,  o.s.i.,  c.m.g. 

THE  ANNIVERSARY  DINNER. 

The  Anniversary  Dinner  took  place  in  the  evening  at  the  Whitehall  Rooms  of 
the  Hdtel  M^troix)le.  Sir  George  Goldie,  the  President,  was  in  the  chair,  and 
among  those  present  were  the  American  ambassador,  the  Italian  ambassador,  the 
Argentine  minister,  the  Norwegian  minister,  the  Vice-Chancellor  of  Oxford,  the 
Vice-Chancellor  of  Cambridge,  the  Principal  of  the  University  of  London,  Sir  J. 
West  Ridgeway,  General  Sir  Reginald  Talbot,  General  Sir  Frederick  D.  Lugard, 
General  Sir  A.  Lyttelton-Annesley,  the  Earl  of  Camperdown,  Admiral  Hon.  Sir  E. 
R.  Fremantle,  the  Premier  of  Victoria,  Sir  Colin  Scott  Moncrieff,  Lord  Eustace 
Ceril,  Sir  Harry  Johnston,  Admiral  Sir  Albert  Markham,  Sir  Thomas  H.  Holdich, 
Sir  Henry  E.  G.  Bulwer,  Admiral  A.  Mostyn  Field,  Admiral  Sir  N.  Bowden  Smith, 
Sir  George  S.  Mackenzie,  Hon.  George  Peel,  Sir  Henry  Trotter,  Sir  Thomas  Fowell 
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Uogartli,  Mr.  J.  L.  Myres,  Colouel  G.  E.  Cliurcb,  Csplaiii  E,  Q.  LyoDs,  Sir  Alfred 
Sh^riie,  Major  PoweU-Cotlon,  Lieut.  Boyd  Alexander,  Dr.  C.  Cliree,  Colonel  Sir 
JDuncan  Jolinstcn,  Mr.  J.  F.  Uugliea,  Mr.  E.  L.  S.  Cocks. 

After  the  IobbU  of  "Our  Patron,  the  King,"  and  "Our  Vice-Pntron,  tlie  Prince 

,   of  Wales,"  tLo  Pbs^idest  proposed  the  htaat  i.if  "Tlie  Navy  nnd  llie  Amiy,"  to 

wliitii  Admiral  the  Hon.SirB.  R.  Frcinnntle  and  General  Sir  A,LytlelWn  Annesley 

TiiH  PiESiDEST  then  jiroiiosed  the  tOBst  of  "The  Drilish  Empire,"  which  was 
rcBiioiidoii  to  hy  the  Premier  of  Victoria,  by  Sir  Frederick  Lu^ard,  Governor  of 
lIoiiR  Kong,  and  l>y  Mr.  Frank  Tate,  Director  of  Education  in  Victortft, 

'J'lie  tonst  of  "  The  Guests  "  was  propoMil  by  the  PitKBinEKT,  and  responded  to 
by  the  Italian  anibiuiwdor  and  the  Viee-Ciiancellor  of  Oxford. 

Sir  Thomab  Holdich  proposed  the  toast  of  "The  Medallists,"  which  vntK 
responded  to  by  the  Argentine  miuiBter  and  the  Norwegian  minister. 

The  t(«st  of  "  The  Society  "  was  proposed  by  the  Vice-CliancellOT  of  Cambridge, 
and  roB]x)nded  to  by  the  Pbksidkst, 


Fourteenth  Meeting,  June  li\  1907.     The  Eight  Hon.  Sir  Geohqe  T. 

GiiLniE,  K.c.M.u,,  D.i.i..,  T.T,.p.,  F.R.s.,  Preaident,  in  the  Chair. 
The  paper  read  wa«  :— 

"On  llie  Influence  of  lee-melting  ujion  Oceanic  (.liroulalion."     By  Dr.  Ot 
Pett«rsBon. 


Fiflentth  Meeting,  June  17,  1007.     The  Right  Hon.  Sir  Gkokoe  T. 
GoLntE,  K.c.M.o.,  D.O.I..,  U-D.,  F.iLS.,  PreBident,  in  the  Chair. 

Blkotioss.— ZZenrjy  Oloiler  Armitrong  ;  Waller  Samuel  AatA>ln ;  \Vm.  Ben- 
alead;  Emeit  Franeii  Soukr;  Charter  Stewart  SunieU  ;  Frank  Wright  Cluny; 
Prof.  O.  C.  Can-ijiglon-Craxtm  ;  FnmU  BUI  CJA;  A.  If.  aehrke;  Mqfor  W. 
milman,  D.S.O.,  li.A. ;  Herbert  Le  Greu  Harrison;  Dai-id  Ernett  Hutehiat; 
Wnller  J.  June*;  Major  K.  Mr.Lnreii,  D.S.O. ;  MatroJm  Ma<^aren ;  (hpfalM 
n.  Waller  O.  Meyer  Griffith;  E.  S.  Morphew;  (laptain  Henry  Oeonje  Charle» 
Perrii-AyKoulh  {Inniskillva  Fuiiliem);  WUliain  Petemon ;  Edward  A\-thar 
Head;  Charlea  Henry  Itosher;  Malaim  Boss;  David  J)««n  Stewart;  W.  M. 
Sinmg,  M.A.,  M.D. ;  Qeorge' Eainj  Tatterfdd;  Colmtti  Wfimii  Sk«  Tun 
Tinge;  CUrla  Hay  Walter;  Wil/rtd  Wntkixf ;  Wm.  Donald  Pniil  Watfim  ; 
Wm.  Baker  W/<ilc ;  Ge-rge  Ni;ters  Worthinfftwi,  M.B.,  B.C.,  M.A. 

The  pHper  road  was : — 

"  In  the  Eqnatnrial  Fore»t«  of  Africa."    Cy  Major  P.  II.  G.  Poiveli- Cation, 
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Addition*  to  the  Lihrary. 
By  EDWARD   HEAWOOD.  M.A.,  UWarian,  R.O.B. 
Tlie  fullawiog  abbreviationa  of  nouns  and  the  ndjectiroe  derived  from  thcni  are 
employed  to  indicate  tiie  aonreo  of  artioica  from  otlior  publicatlou.    Qeogntphiokl 
namea  are  in  each  caae  writlXD  in  full : — 
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A.  =  Academy,  Aoademie,  Akademie. 
Abh.  =  AbhandlaDgen. 

Ann.  =  Annals,  AnnaleB,  Annalen. 

B.  =  Bulletin,  BoUettino,  Boletim. 
Col.  =  Colonies. 

Ck>m.  =  Gommeroe. 

C.R.  =  GompteB  Bendns. 

E.  =  Erdkonde. 

0.  =  Qeogpraphy,  G^graphie,  Goografia. 

Ges.  =  Gksellschaft. 

L  =  InBiitnto,  Institntioii. 

Is.  =  Ixyestiya. 

J.  =  Jonmal. 

Jb.  =  Jahrbooh. 

k.k.<=  kaiserlich  nnd  koniglioh. 

M.  =  Mitteilnngen. 


Mag.  =  Magazine. 

Mem.  (M€m.)  =  Memoirs,  M^moires. 

Met  Om^t)  =  Meteorological. 

P.  =  Proceedings. 

B.  =  Boyal. 

Rev.  (Riv.)  =  Beview,  Beyne,  Bi?ista. 

S.  =  Society,  Soci€t^  Selskab. 

Sc.  =  Science(B). 

Sitzb.  =  Sitznngsberioht. 

T.  =  Transactions. 

Ts.  =  Tijdschrift,  Tidakrift 

V.  =  Verein. 

Verb.  =  Yerhandlongen. 

W.  =  Wissenscbaft,  and  oomponnds. 

Z.  =  Zeitsobrift. 

Zap.  =  ZapiskL 


On  aooomit  of  the  ambigaitv  of  the  words  octavo,  quarto,  eto.,  the  size  of  books  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half  inch.    The  size  of  the  Journal  \b  10  x  6}. 

A  seleetion  of  the  works  in  this  list  will  be  notioed  slsewhtre  in  the  *<  Joimud." 

lUBOPE. 

Alps— Olaciation.  Vnssbanm. 

Die  eisz^itliche  Yergletsohemng  des  Saancgebietes.  Inaugnral-Dissertation  .  .  . 
von  Fritz  Nnssbaum.  Bern,  1906.  Size  9x6,  pp.  viii.  and  230.  Maps  and 
Section*.     Prenenied  by  the  Author. 

Austria— Bohemia.       M.  k.k.  O.  Ges.  Wien  49  (1906) :  586-593.  Sellner. 

GcomorphologiBche  Problome  ana  dem  Hob  on  Buhmerwalde.  Yon  Dr.  Alois  SclIner. 
Balttc— let.  Fennia  21  (1903-01):  No.  I,  pp.  170.  Heinrichs. 

l8f('»rhA,IIandena  i  Ostersjon  och  doss  vlkar  I.  Makriel.    Af  Axel  HeiDrichs. 

Belgium.  B.S.  Beige  G€ohgie  20  (1906):  M^moires,  71-82.  Briquet. 

O)ntributlon  k  I'etade  dcs  origines  da  r^seaa  hydrographiquo  du  nord  do  la  Bel- 
giquo.     Par  A.  Briquet.     With  Sketch-maps. 

Central  Europe— Hydrology.     O.Z.  12  (1906) :  611-630,  682-699.  Keller. 

Die  Abflussersobeinung  in  Mittel-Europa.     Von  H.  Keller.     With  Diagram. 

Europe — Fisheries.  

Conseil  permanent  international  pour  rexploratioo  de  In  mer.  Bulletin  statistiqne 
des  peclies  maritimea  des  pays  du  nord  de  TEuropo.  Vol.1.  1903  et  1904.  Copen- 
hagen, 1906.     Size  lOJ  x  8J,  pp.  262.     Charts.    [In  English  and  German.] 

Snrope— PoUtioaL  J.R.  Artillery  83  (1906) :  346-357.  Maguire. 

The  rolo  of  Poland  in  mcMlom  Euroi)e.     By  T.  Miller  Maguiro.     Wifh  Maps. 

Pranct— Brittany.        Ann.  de  G.  16  (1906) :  213-236,  299-328.  Martonne. 

La  poneplaine  et  les  dotes  bretonnes.     Emm.  de  Martonno.     With  Sketch-maps, 
Illustrations,  and  Sf:etitfns. 
France— Herd.  B.S.G.  Com.  Pari*  28  (1907) :  33-42.  Moratl. 

I-iC  littoral  de  la  Flandre  fran9ai8e  :  son  avenir  uoonomiquo.    Par  Georges  Morael. 

Oannany— Bavaria.  Messersohmidt. 

Sittung^'her.  A.  W.  Munehen  36  (190")) :  69-83 ;  36  (1006) :  545-579. 

Magnetiflcho  Ortsbestiramungon  in  Bayorn.  Von  J.  B.  Messorschmidt.  With 
Map. 

Germany— Prussian  Saxony.  Ahh.  u.  Ber.  Museum  Magdfhurg  1  (1905-06);  6-41.  Jacob. 
Dio  g(X)graphiseh  bt^linjiftim  wirtschaftlichen  Grundlag<'n  d(T  Majxdohurpjor    Go- 
gt!nd.     Von  T.  Jjicol).      With  Map  and  Section. 

Oreece— Ithaka.  Ddrpfeld. 

Lenkas;  zwei  Aufsiitze  iilier  das  homcrischf^  Fthaka.  Von  Wilhelm  DorpfoM. 
Athena,  1905.     Sizo  9J  X  6J,  pp.  viii.  and  44.     Maps.    Price  Is.  id. 

Hungary.  Shrubsole. 

Cieofrraphical  errors  in  British  scliool-hookH.     By  W.  H.  ShrubHole.     London,  1907. 

8ise  13  X  8,  pp.  4.     lUuslratitm. 

A  protest  chiefly  directed  against  the  prevalent  confusion  as  to  iho  political  status 
of  Hungary. 
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Gy^.«eL-r;«p*:»«i  i'  IMi^rzAirzr.     V.>n  Dr.  J.  Szi'ieczkT.    (FV4rn/n  SMewtAtjfek. 

UOmmA.  G.T*  .  f  .I>iA«I^  (7  ^  It  (!9Ct5-^>?):  28S-287.  Jouen. 

MefidekUer  'in  G«cenUtibexu  Arbej-iv  pu  Iiland  i SamBeren  1906L  Af  Premier- 
l#;tr.^t  P.  F.  J^Jiaei^       With  J'Utiraiioiif. 

Vcctk  iM  aad  Biltk.  Kilppen 

I^rfikaaUecbe  nn-i  minenl^zisch-^eologuche  UntemcbaDg  too  Bodenproblem 
ftoi  Oit-  nnd  Xurd^ee.  Von  Dr.  Emit  Kuppen.  Kiel,  1906.  Siae  12)  X  10|, 
pp,  12.    if'f^'rf. 

Vvwmy— E^haologj.    A'o-^^  <;.^.  ilar6>7 17  (1^^5-0  >:  14o-216.  Hansen. 

iH:  aeldcU;  biuf  jnnc-r  i  Xorge.    Af  Dr.  Andr.  M.  Hansett.     Wiik  inu^raiiomf. 

Vonraj— TroBAjcm— ATilaiichet.  Kisen. 

\T.hr  OS.  Aarhog  17  (1905-06):  217-221. 

Vi  nuunkred  i  .Son  lalen.     Af  Pvter  L.  Xissen.     With  lUuttr.tiiom*. 

Bum— Arehiuigal.     Iz,  Imp.  liutian  G.S.  41  (1005):  571^585.  Sndner. 

Preliminary  ISefjort  on  the  BoIabesemeUk  Expediti«Dii,  1901.  Bj  D.  Rndncv. 
With  Mop  and  Vlufiraiicm*.    [In  Buaiian.] 

B«Mia— Bibliography.  Fxi«deriehieB. 

Karopuiflchcs  Biu8lan>l  1^94-1905  (mil  Einsohlnas  des  K«nka^ii8  md  BasBiacb- 
Armenioos).  Von  I*rof.  Dr.  M.»x  Friedcricbson.  Siio  ^^  X  5),  pp.  [60].  Pre- 
»*fut^d  by  th*:  Auih  ^r. 

Batria  -Ladoga.      Jz.  Imp.  Iiu*finu  G..^,  41  (K*'>o):  737-754,  755-763.  mimn. 

Examination  of  samples  of  soils  from  the  sonthern  and  oratral  parts  of  Lake 
I^Adoga.     Ity  K.  Hilsen.     iri7/i  yfnp. 

Materials  for  the  i^tndy  of  the  rocks  of  Lakt-  Ladoga.  By  the  some.  With  Mapt. 
[In  Busiiian.] 

BmtU-Samara.         Iz.  Imp.  Iiu*9inu  G.S.  41  (19a')):  283-288.  Tdarcnrioh. 

Hypsometric  work  in  the  b.iy  of  Samam.     By  P.  £.  Volarovich.    [In  Boasian.] 
Basfia— IT.alB.  Ahr€^  B.S.  nonjroite  G.  34  (1906) :  168-174.  Kpaj. 

Die  Ural-Karto  Anton  Rognly^s.  Von  Josef  Pipav.  {Fif^drajxi  Kih^emeuwk  84 
(19^W):  810  370.     Wifh  Map.) 

Beguly  was  one  of  the  must  moritorions  pioneers  in  the  Northem  Urala.    His  map 
appeared  in  1817. 

Spain.  Entton. 

The  Cities  of  Spain.  By  Edward  Hntton.  London:  Metboen  ft  (3o.,  [1906]. 
Size  9  X  5^,  pp.  xvi.  and  IJ24.     Iilu*tratious.    Price  Ik  Od. 

Spain— Tarragona.  C.U.A.  Sc.,  Paris  143  (1906):  815-818.  Cirera. 

Determination  dcs  coordonnees  geogniphiques  dc  Tortoea  et  da  nonvcl  Observatoire 
del  Kbro.     Note  de  IJ.  Circra. 

Swdden — Peat-moors.  Post. 

Norrlandska  Torfmoasestudier  I.  Drag  nr  myramas  ntveoklingsbistoria  iaom 
"lidemas  region."  Af  Lennart  v<>n  Tost.  (^loddolandon  frAn  Upsala  Uniyer- 
sitets  Mincralogisk-Gcologiska  Institntion,  30.)  Stockholm,  1906.  8iso  8}  x  5), 
pp.  199-308.     With  Map*  ami  Illustratinns. 

Sweden— Stoekbohn.  Ymer  (1906):  273-292.  Larsscn. 

Toi)ograf!8ka  studii^r  i  Si^x^kholmstrakten.  Af  Adolf  Larsson.  With  Sketeh-map*, 
Illustrations^  arid  Seditms. 

United  Kingdom.     Deut'^cJte  nun<hchau  G.  29  (190G):  1-12,  62-71.  Kirebhoff. 

Die  Britischen  Inschi  und  die  Briten.    Von  Prof.  Dr.  Alfred  Kirobboff. 
United  Kingdom.  XaoUiidar. 

Our  own  islands.     An  eh^mcntary  study  in  geography.     By  H.  J.  Mackinder. 

London:  (i.  Philip  &  Son,  [1907 .J     Size  7J  X  5,  pp.  xvi.  and  298.     Jfops  and 

lUustrations.    Price  2s.  Qd.    Presented  hy  the  Publishers. 

Vnited  Kingdom— England.  Pocoek. 

Memoirs  of  the  Geological  Survey :  England  and  Wales.  Explanation  of  Sheet  1 10. 
The  Geology  of  the  Country  around  Macclesfield,  Congleton,  Grewe^  and  Middle- 
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wioh.  By  8.  T.  Pooook.  London,  1906.  Size  9J  x  6,  pp.  vi.  and  138.  8ketch-map% 
and  Sections. 

United  Kingdom— Olaoial  Epoch.  Lamplngh. 

British  Association  for  tho  Advancement  of  Science :  York,  1906.  Address  to  the 

Geological  Section  by  G.  W.  Lamplngh,  President.  On  British  Drifts  and  the 
luterglacial  Problem.    [Loudon,  1906.]    Size  8}  x  SJ,  pp.  28. 

United  Kingdom— SciUy  Islei.  Barrow. 

Memoirs  of  the  Geological  Survey :  England  and  Wales.  Explanation  of  sheets 
357  and  300.  The  Geology  of  the  Isles  of  Scilly.  By  George  Barrow.  London, 
1906.     8iz3  9J  X  6,  pp.  iv.  and  38.     Map  and  Hfustrations. 

Unitod  Kingdom — Scotland — Lakes.  Chryital  and  Mnrraj. 

An  Investigation  of  tho  Seiches  of  Loch  Earn  by  the  Scottish  Lake  Survey.  Part  I. 
Limnographic  Instruments  and  Methods  of  Observation.  By  Prof.  G.  Ghrystal. 
Part  II.  Preliminary  Limnographic  Observations  on  liOch  Earn.  By  James  Murray. 
(From  the  Transactions  of  the  Royal  Society  of  Edinburgh,  vol.  45,  part  ii.)  Edin- 
burgh, 1906.     Size  12  x  9J,  pp.  [36].     With  lUustrationa  and  Diagrams. 

United  Kingdom— Scotland— Pitrthshire.  Bodger. 

ninstratod  Handbook  to  the  Perthshire  Natural  History  Museum,  and  Brief  Guide 
to  the  AniraalS;  Plants,  and  Rocks  of  the  County.  i3y  Alex.  M.  Rodger.  Perth, 
1906.  Size  7x5,  pp.  88.  Sketch-map^  Illustrations,  and  Section'^.  Price  3d.  Pre- 
sented by  the  Curator^  Perthshire  Museum. 

Western  Enrope — ^Erratics.  Wiohmann. 

K.A.W.  Amsterdam,  P.  Sect  Sc.  8  (1905-6):  518-535. 

On  fragments  of  rocks  from  the  Ardennes  found  in  the  Diluvium  of  the  Netherlands 
North  of  tho  Rhine.     By  ProF.  A.  Wichmann.     With  Map. 

ASIA. 
Aden  and  Perim.  Bartet. 

Souvenirs  de  crosibre  dans  la  mer  Roup^e.  Notes  gc'oprraphiques  et  historiques  sur 
Aden  et  I*erira.  Par  lo  Dr.  Bartet.  (Extrait  du  Bull,  de  la  Societe  de  Geographic 
de  Rochefort,  1904.)  Rochcfort,  1904.  Size  10  x  ej,  pp.  110.  Presented  by  the 
Author. 

Armenia.  Zahn. 

Verdffentl  J.  f.  Meeresh.  u.d.  G.I.,  Unicersitat  Berlin,  Heft  10  (1906):  pp.  viii. 

and  90. 

Die  Stellung  Armeniens  im  Gebirgsbau  von  Vorderasien,  untor  besondorer  Beriick- 
sichtigung  der  tiirkischen  Teilo.     Von  Dr.  Gustiiv  W.  v.  Zahn.     With  Maps. 

Cdntral  Asia— Tian-Shan.  Xeldel. 

Oeolcgischo  Untersuchungen  im  siidlichen  Tian-Sclian  nebst  Beschreibung  einer 
obcrcarbonisclion  Bracbiopodenfauna  aus  dem  Kukurtuk-Tal.  Von  Hans  Keidel. 
(Scparat.  Abdruck  aus  dciu  Neuen  Jahrbuch  fiir  Mineralojjie,  Oeolof^e  und  Pttliion- 
tologie;  Beilage.,  Band  xxii.)  Stuttgart,  1906.  Size  9x6,  pp.  [120].  Map  and 
Plates.     Presented  by  Dr.  G.  Merzbacher. 

Central  Asia— Tian-S^an.    Abr€g€B.S.  Hongroiee  G.  34  (1906):  175-186.  Prim. 

Keisoskizzcn  aus  Centralasien.  Von  Dr.  Julius  Prinz.  {Foldrajzi  K6zlem€iiyek 
84(1906):  440-114.) 

Chinese  Empire.  Pefermanns  M.  53  (1907) :  16-20.  Tafel. 

Briefliche  Mitteilungen  von  Dr.  Alb.  Tafel  iiber  seine  Reiso  in  Zentralaaien  vom 
Juli  1906. 

Tlieso  letters  supply  further  details  of  the  traveller's  journeys  in  tho  region  of  the 
upper  Hwang-ho  and  the  march  thenco  towards  Tsaidnm.  (See  February  number, 
p.  224.) 

Chineie  Empire— Hiitorical.  Bicci. 

Dott  Ettore  Ricci.  Par  un  centenario;  25  Gennaio,  1601-1901.  L'ltalia  nella 
Cf>noeccnza  geojjrafica  della  Cinii  sopratutto  al  principio  del  seicento.  Macerate, 
1901-4.     Size  91  X  (Ij,  pp.  202.     Portrait.    Price  5s.  Gd. 

Chiefly  devoted  to  the  life  and  work  of  Padre  Matteo  Ricci,  tho  Jesuit  missionary. 

Biitem  Asia.  Plate. 

A  cruise  through  Eastern  seas;  being  a  travellers'  guide  to  the  principal  objects 
of  interest  in  tho  Far  East.    By  A.  G.  Plate.    (For  the  Norddentecher  Lloyd, 
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Bremen.)  London :  E.  Stanford,  1906.  Size  8|  x  5^  pp.  291.  Map$  and  lUw- 
traiumst    Price  6«.    Freteiifed  htj  the  PMitJier. 

East  Indies— Historical.  Haent. 

Bijdr.,  Taal',  Land-,  en  Volkenk.,  Ntd.-Indie,  VII.  Ser.  8  (1907):  pp.  xxxii. 

and  58G. 

Corpus  diplomaticnm  Ncerlando-Indicnm.  Vcrzameling  van  Politieke  Contracten 
en  verdere  Yerdrageu  door  de  Nederlandors  in  bet  Ooeton  gesloten,  van  Privilege- 
brieven,  aan  ben  verleond,  euz ,  uitgegeven  en  toegeliebt  door  J.  E.  Heeres.  Erste 
Deel  (1596-1G50). 

A  reprint  of  treaties  made  by  tbe  successive  Dutcb  East  India  companies  witb 
native  rubers,  arranged  cbronologioally. 

India.  Xaleolm. 

Indian  pictures  and  problems.  By  Ian  Maloolm.  liOndon:  E.  Grant  Ricliards, 
1907.  Size  9  x  5),  pp.  xiv.  and  204.  lUustrations.  Price  10«.  6d.  net.  Pre9enM 
by  the  Publifher. 

India— Burma.  Records  Geol.  8urv.  India  84  (1900):  137-147.  Oldham. 

On  explosion  craters  in  the  lower  Cbindwin  district,  Burma.  By  R.  D.  Oldham. 
With  lUugtrations. 

India— Delhi  Heam. 

Tbe  seven  cities  of  Delhi.  By  Gordon  Risley  Heam.  London :  W.  Tluicker  & 
Co.,  1906.  Size  7i  x  5,  pp.  xiv.  and  320.  Plajis  and  Illustrations.  Price  lOs.  dd. 
net.     Presented  by  the  Publishers. 

India— Ethnology.  J.S.  Arts  66  (1907):  324-341.  Bamet. 

The  BhiU  of  Western  India.    By  Captain  E.  Barnes. 

India— Ganges.  /.//.  Ai^iatic  S.  (1907):  4M8.  Hoey. 

Tlie  five  rivers  of  the  Buddhists.     By  W.  Hoey.     With  Map. 
The  five  rivers  are  the  Jumna,  Ganges,  Gogra,  Rapti,  and  Gandak. 

India— Himalayas.  Oakley. 

Holy  Himalaya:  the  religion,  traditions,  and  scenery  of  a  Himalnynn  provinoe 
(Kumnon  and  Garliwdl).  By  E.  Sherman  Oakley.  Edinburgh,  etc.:  Oliphant, 
Anderson,  and  Ferrier,  1905.  Size  8  x  5J,  pp.  320.  Illustrations.  Price  Is.  6J. 
net. 

India— Kashmir.  B.  American  G.S.  88  (1906):  657-682.  HnntiDgton. 

Tiie  vale  of  Kashmir.     By  Ellsworth  Huntington.     With  Map  and  Sections. 

India— Population.         Ann.  de  G.  16  (1906):  353-375,  419-442.  De  la  Blaohe. 

Le  peuple  de  rinilo  d'apr^s  la  scrie  des  recenscments.  Par  P.  Vidal  de  la  Blaolie. 
With  Mops  and  Diagrams. 

Japan.  Honda  and  Terada. 

Pulls.  Earthquake  Inrestigation  Com.,  Japan  22  B.  (1906):  49-74. 

On  tbe  geyser  in  Atami.  By  K.  Honda  and  T.  Terada.  With  Diagrams  and 
Illustrations. 

Malay  Archipelago  —Borneo.  Stolk . 

Ts.  K  Nedtrland^ch  Anrdrijki>k.  Oenoots.  24  (1907):  1-27. 

Opsporing  van  den  zworvenden  stam  der  Penjaboeng  Poenan's,  op  de  water- 
scbeidiing  der  Barito  met  de  Mahakam  en  Kapoeag  (Midden-liorneo)  en  October, 
1905.     Door  J.  J.  Stolk.     lltV^  Map. 

<  )n  a  journey  undertaken  for  the  study  of  one  of  the  wandering  tribes  of  Central 
Borneo. 

Malay  States— Survey.  Young. 

Feflerated  ^lalay  States.     Report  on  the  Trigonometrical  and  General  Survey  De- 
partment  for  tbe  year  1905.     [By  A.  E.  Youn^.    190<;.]    Size  13J  x  SJ,  pp.  <5. 
Presented  by  the  Author. 
PhiUpplnes.  La  O.,  B.S.G.  Varis  14  (19n(;)  :  343-368.  Deniker. 

Les  Philippines  sous  la  domination  d«'S  Etats-Unis.     Par  J.  DcDiker.     With  Map, 

Philippines —Historical.  Blair  aad  others . 

The  Philipianc  Islands,  1493-1898.  Edited  and  annotated  by  E.  H.  Blair  and 
.T.  A.  Hol»ertson,  with  .  .  .  introduetion  and  .  .  .  notes  by  E.  G.  Bourne.  Vols.  86^6, 
ir,49-17:M>.  Cleveland,  Ohio:  A.  H.  (-hirk  Co.,  IIMMJ.  Size  9J  x  6J.  Fatnmile 
Maps  and  lllustratvms.     Price  %\  net  per  volume. 
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/f.  Imp.  Ruisian  0.8.  41  (1905) :  433-457.  Knipoyieh. 

Sk^cfa  of  tho  work  done  by  the  Caspian  expedition  in  1904.     By  N.  Knipoyich. 
[In  Rtimian.] 

Burift—Caneatas.        Im.  Imp,  Ru8$ian  0.8.  41  (1905) :  459-505.  Boah. 

Amongst  the  hills  of  tho  Andisk  District  of  Daghestan.     By  A.  N.  Bush.     With 
lUmtirationi.    [In  Bussian.] 

Budu— Oaneaiui.    /s.  Imp.  Ru$nan  0.8.  41  (1905)  :  023-082,  G83-r>9f>.      Markorieh 

In  search  of  Etenial  Ice.    By  Y.  V.  Markovich.     With  TIlustratioM, 

Short  report  of  a  journey  along  tho  Bluck  Sea  shore  in  the  Gauoasns,  and  on  tho 

glaciers  of  Ahkhasin  (npper  course  of  tho  river  Kodar),  with  tho  view  to  studying 

the  flora  and  glaciers,  made  in  1903.    By  the  same.     With  lUustrationi.      [In 

Russian.] 

Bmia- Siberia.  Im.  Imp.  Ru$$ian  0.8.  41  (1905) :  195-233.  EdelsteiB. 

The  Northern  and  Central  Sikhota-Alin.  By  Y.  EdeUtein.  Wim  lUmtraiioM. 
[in  Russian.] 

See  note  in  Jounud^  vol.  27,  p.  028. 

Bnitia— Siberia— Lake  Baikal.     Naiuno.  Wochentuihri/t.  21  (1900) :  721-725.        Arldt. 
Der  Baikalsee,  ein  tiergoographisches  Bi'itscl.    Von  Dr.  Th.  Arldt.     With  Map$. 

Boiiia — Siberia  and  Turkestan.  Saposhnikoff 

Iz.  Imp.  Ruman  0.8.  41  (1905)  :  097-701. 

From  Baur  to  the  Dznngarian  Alatau.     By  V.  V.  Saposhnikoff.    [In  Russian.] 

Snsdan  Central  Asia— Bokhara.     Iz.  Imp.  Russian  0.8.  42  (1900) :  39-90.     Edelstein. 

Notes  on  the  Glaciers  of  tho  Pi-ter  the  Groat  range.  By  Y.  Edelsti'in.  With 
Map^  and  lilustration*.    [In  Russinn.] 

Suaian  Central  Asia— Tian  Shan.    Iz.  Imp.  Russian  0.8.  42  (1900) :  91-230.     Lipsky. 

In  the  mountain  regions  of  Russian  Turkestan  (Tian-shan).  By  V.  1.  Lipsky. 
With  Maps  and  Plates.    [In  Russian.] 

Bnsiian  Central  Asia.      Iz.  Imp.  Rusifian  0.8.  i2(\006):  1-37.  Shkapiky. 

Two  trips  into  the  mountains  of  the  Tashkent  district.  By  O.  A.  Shkapsky.  [In 
Russian.] 

Siberia  and  Mongolia.    Iz.  Imp.  Russian  0.8.  41  (1905) :  2'A-irA.  Komaroff. 

Journey  to  the  Tunkinsk  region  and  Lake  K(»s80gol,  liK)2.  By  V.  L.  Komaroff. 
Wilh  Map  and  lUustrations.    [In  Russian.] 

Turkey— Arabia.  BrUnnow  and  Domanewiki. 

Die  Provincia  Arabia.  Auf  Cirund  zweier  in  den  Jahren  1897  und  1898  unternom- 
menen  Reison  und  der  Berichte  friiherer  Iteisonder  beschriel)en  von  Kudolf  Ernst 
Hriinnow  und  Alfred  v.  Domnszewski.  Erster  Band  :  Die  llumerstrasse  von  M&debft 
iiber  Potra  nnd  Odruh  bis  El-'Akaba.  Zweiter  Band.^Die  iiussero  Limes  und  die 
ltdmerstrass4ni  von  EI-Mii'ivn  bis  Btmra.  Strassburj? :  Karl  J.  Trubner,  1904-1905. 
Size  13  X  10,  pp.  (vol.  1)  xxiv.  and  '5:i2 ;  (vol.  2),  xii.  und  3r)8.  Maps,  Planf,  nnd 
niwftratimi^.     Price  (vol.  1)  .V.  80 ;  (vol.  2),  M.  GO. 

Mainly  conceme<l  with  antiquit'es,  but  indispensable  for  any  thorongh  stu<ly  of  the 
historical  geography  of  the  region. 

Turkey— Arabia— Yemen.        Riv.  Coloniale  2  (1900) :  00-80.  Rossi. 

Neir  Jtimen ;  impressioni  di  viaggio,  note  e  ricordi.  D.  (I.  B.  Rossi.  With  Map 
nnd  Illustrations. 

Torkey— Mesopotamia.  Willcoeks. 

The  Irrigation  of  Mt^sopotamia.  By  Sir  William  Willof)cks.  Cairo.  1905.  Size 
lOJ  X  7,  i>p.  154.    Maps.    Presented  by  the  Author, 

Turkey— Syria  and  Palestine.  Hananer  and  Masterman. 

Owk's  Handbook  for  Palestine  nnd  Syria.  New  edition,  thoroughly  revised  by  the 
Rev.  J.  E.  Hanauer  and  Dr.  E.  Ci.  Mnstnrman.  London:  Cook  &  Sons,  1907. 
Size  7  X  4J,  pp.  viii.  and  410.    Maps.   Price,  Is.  Qd.  ntt.   Prest'nted  hy  the  Publishers. 

AFBICA. 

Britidi  Central  Afriea— Ethnology.  Werner. 

The  Native  of  British  Cenlml  Africa.    By  A.  Werner.    (The  Native  Races  of  the 
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British  Empire.)    London :  A.  Conatnble  t  Co.,  1!)0G.    8Ue  9  X  5}>  pp.  lii.  and 

sot.    SkeUh-map  and  Illinlmlioiu.     Print  8".  iui(.    Pretenteit  by  the  I'Minbert. 
TliB  fint  volume  of  this  uaofal  sorieH  nns  nnlii^eil  in  the  April  uiiin1>er. 
Moroeoo.  La  0.,  B.S.O.  PaHi  14  (I90G):  369-374,  OmtUi 

1,'mavre  lopograpljlque  du  oapitalne  Larrw  an  Mnrna.     Pnr  Loaia  Oeolil.     WiOt 

S/ifMi-map. 
BiKBri*,  [^rtra.] 

Suutliorn  Nig^^ritt.    Eepott  for  lilOS.    (Colonial  EeporU,  Annnnl,  No.  512,  litOG.) 

Size  9J  X  6,  pp.  d.    Prier  Srf, 
RennioD.  ^..4. If.  .Jwilfnf'im.  O.  Sent.  Se.  8  (I!)05}:  110-1211.  Oademuu. 

transit  of  Vonoa.     6;  Prof.  J.  A.  C.  OndfinaDB. 
BItodMU—BatMir.       /.  Linnain  S.,  BoUinij  ST  (I90S) :  42S-191.  Oibbi. 

A  t.!ontribntion   to   tlie   Bolnnj  of  Southom   Rhodesia.      By  Misa  L.  S.  Gibb«. 

It'i'tA  Illiulraltoiit. 

TliD  iUugtrationi  oxplain  the  goneml  charaotoia,  rkthor  tbfin  the  purely  botanical 
Cc&turee,  of  the  v<-gctatioD. 
Bhodetik— tangnaKa.  SahMbr. 

A  i^rammar  of  t)ie  Bemha  ]nn^n<^.  as  spokon  in  North-East  Bliodcsin.     B;  Riv. 

Father  S.'hocffur.     E.lidd   by  J.   11.  WcHt   Sheane ;  nrnniiMd  hy  A.   C.   Hadan. 

Osford:  Clnrendon  Freeg,  1907.    Size  7  X4).pp.  T:i.    Pries  2:  IW,  w/.     Pmenled 

by  Ihe  Pubti^ieri. 
Sahara.  La  O.,  B.S.a.  FurU  14(100G]:  317-341.  Oortler. 

1)c  Tombiictou   b  Taodt.'Ci.     Ri^lation  dn  raid   srcompli   par  Is  oornpagnio  do* 

Dn-'b^irigteii  du  2''  Se'ii^kia  conimandeo  par  ]<>  Cnpttaino  CaDvin,  2ii  tevriur— 17 

juin  l!<(H>.     Piir  h-  Liont.  Cortior.     WUh  M<ip  ami  Plant. 
Sec  nolo  in  the  March  number. 
Bt  Hdlena.  /.B.  CU.  7.  SS  (lOOG):  38-49.  XalliM. 

St.  Heleoa.    By  J.  C.  MclliBa. 
Bt.  Helana.  Korrit. 

Colutiial  Iloporta,  MiiKM-llnilPOUB,  Mo.  38.     Reprint  of  n  Rnport  {Triltnn  in  1881) 

upon  tbo  PrUdcnt   I'naition  and   ProapectB  of  thu  Afp't^'nltuntl   IloaourreB  of  t1ii> 

lalaiid  of  SI.  IIolBna.     By  U.  Morris.     I,ondnn,  1906.    Site  (fj  x  f>.  I'p.  311.     M'<t: 

Price  3id. 
Sonth  ATrlea.  O.Z.  U  (11>0ll):  001-611.  PeDok. 

Sud'Afrika  nnd  Sambosiftllo,     Von  Albreoht  Fonok. 

Somo  of  Prof.  Pennk's  concluaionB,  arrived  at  during  bja  journey  in  Soulh  Africa 
wUb  the  British  Association,  iceic  Tofi:rrud  ia  in  vol,  2T.  p.  (iSO. 
Badan.  KnmK. 

Tlio  Sudan.     A  sbort  compendium  of  facts  nnd  figurea  about  the  land  of  darkneos. 

Bj  H,  Earl  W.  Kltnun.     I^mdon  :  Hnrahall  Brag,,  [l!ll)7].    Size  9  x  ni,  pp.  xit. 

nnd  224.     Mtipt  and  llluilratioM.       Price  l5>.  'M.  ncJ.     Prewnled  bg  tka  PablMert. 
A  ooocise  ncoount  of  the  Sodno  by  a  inissionnry  vlio  has  made  a  special  atady  of 
its  literaturo,  ]>nd   possiiBBca   perdooul   knowleJ;^  Loth  of   ila   eastern  and   westotn 

Traasyaal— Gsolojy.  

Trnnsviml  Mines  Department.    Boport  of  tbe  Geological  Surrey  fur  tlio  year  19<).'>. 
I'ndloria,  ISriS.     Size  13  X  KJ,  ]>?.  lU.     Map;  Itlwtrationi.an^  Sedi'.n'. 

Tanii.  NoriJce  G.8.  Aarby.  IT  (1905-6):  C^-Se.  BcuMh. 

Tunis,     Af  Pr.  H.  Itonaoh.     }yith  tUaUraliotu. 

(Tgmnda— Botany,         J.  Lii-wan  8.,  S'J»ny  yi(_\90C.):  49.VIH4.  BtapT  and  Bawe. 

Plaiitai  Novo  D.iweanio  in  Uganda  Icctte.    By  Otto  Rtapf.     Notes  on  the  YpgetA- 
tion  of  Buddu  and  the  Western  and  Nile  Pruviucca  of  the  Uganda  Protectorate. 
Hj  M.  T.  Dawo,     ffiW.  JIfap  .ind  UliulTalioni. 
The   general  results  of  Mr.  Dave's  journey  were  described   in  the  Jouraal  for 

September,  ]906(p.  201). 
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Weft  Afriea — Boundary.  

Treaty  Series,  No.  5, 1907.  Agreement  between  the  United  Kingdom  and  Franco 
relative  to  the  frontier  between  the  British  and  French  possessions  from  the  Qulf 
of  Guinea  to  the  Niger.  October  19, 1906.  Loudon,  1907.  Size  9|  X  6,  pp.  14. 
Jfapt.    Price  1«.  Id. 

The  line  of  frontier  is  described  in  dttail. 

FOLAB  BEOI0H8. 

Antaretie.  La  Gf.,  B.8.G.  ParU  14  (1906) :  245-260.  Charcot. 

Expoed  des  travaux  scientifiques  de  Texpe'dition  antarctiquo  fran9aiBe,  1903-1905. 
Par  Jean  Charcot.     With  maps  and  Illustrations, 

intaretio— Fanna.      T.1L8,  Edinburgh  41  (1904-05) :  519-532.  EUot. 

The  Nndibranchiata  of  the  Scottish  National  Antarctic  Expedition.  By  Sir 
Charles  EUot     With  Illustrations, 

Aitarctie— Fauna.  Bonnie  and  others. 

r.B.8.  Edinburgh  26  (1905-6)  :  437-446,  464-583. 

** Scotia"  collections.     On  Echinoi hytichus  antarcticusy  n.  sp.,  and  its  allies.     By 

John  Rennie.     With  Plates  (pp.  437-446). 

Nematodes  of  tho  Scottish  Nutiomil  Antarctic  Expedition,  1902-1901.    By  Dr.  v. 

Linstow.     With  Plates  (pp.  404-472). 

Collcmbola  from   the  South  Orkney  Islands.     By  George  II.  Cai-pcntcr.     With 

Plates  (pp.  473-483). 

Aretie— HistorieaL  Hoare. 

Arctic  Exploration.  By  J.  Douglas  Hoare.  Loudon :  Mcthuen  &  Co.,  [1906]. 
Size  9  X  5|,  pp.  viii.  and  314.    Maps  and  Illustrations.    Price  Is.  6d.  net 

Deals  mainly  with  tho  work  of  the  nineteenth  century,  tho  early  voyages  being  very 
briefly  touched  upon.  A  certain  lack  of  proportion  is  sometimes  noticeable.  Thus 
hardly  more  than  a  pago  is  devoted  to  the  voyage  of  the  Veaa,  while  Franklin's  laud 
journeys,  only  in  part  concerned  with  the  Arctic  regions,  are  dealt  with  at  length. 

PH78ICAL  AND  BIOLOGICAL  GEOOBAFHT. 

Limostone  Beefli.        Quarterly  J.  Geol.  S.  62  (1906) :  702-71 1.    Chapman  and  Mawson. 

On  the  importance  of  Halimeda  as  a  Keef-forming  Organism,  with  a  description 
of  tho  Halimeda  Limestones  of  tho  New  Uebrides.  By  Frederick  Chapman  and 
Douglas  Mawson.     With  Illustrations. 

limnology— Temperatures.    Naturw,  WocJte nschri ft,  21  {VJOd):  705-709.  Biach. 

Die  thermischo  Sprungsicht  dor  Seen.     Yon  C.  llisch.     With  Diagram's. 

Xeteorology.  

Kaiserliche  Marine  :  Deutscho  Seewarte.  Tabellarischo  Beiseberichte  nach  den 
meteorologischen  Schiffstagebiiohern.  3.  Band.  Eing'dngedes  Juhies  1905.  Berlin, 
1906.    Size  10}  x  7},  pp.  viii.  and  192. 

Xttoorology— Atmosphere.  Legendre. 

B.  Mus4e  Oceanographies  Monaco^  No.  84  (1906) :  pp.  8. 

Le  teneur  en  acide  carbonique  do  Fair  marin.  Par  1(.  Legendre.  With  lUuttratiun 
and  Map. 

Xotoorology— Aurora.  Arrhenins. 

Die  Nordlichter  in  Island  nnd  GrGnland.  Von  Svanfo  Arrhenius.  (Meddelanden 
fr&n  K.  Vetenskapsakademiens  Nobeliubtitut,  Band  I.,  No.  6.)  Upsala,  etc., 
1906.     Size  9x6,  pp.  28.     Illustrations  arul  Diagram.     Price  75  6re, 

Xotoorology — Precipitation.  Karloth  and  Hann. 

Meteorologische  Z.  28  (lOOG)  :  547-553. 

Ueber  die  Wassermengon,  welcho  Straucher  und  B'aume  aus  treibendem  Nebel 
ond  Wolkcn  auffangeu.     Nach  Dr.  Mar  loth. 

Besides  describing   the   results  <  f  Dr.   Marloth's  experiments  (Journal,  vol.  24, 
p.  96 ;  voL  88,  p.  76),  Dr.  Uann  refers  to  earlier  investigations  on  the  same  subject. 
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Meteorology— Temperature.    Monthly  Weather  Rto.  84  (1900):  370-374. 

Variation  iu  tcmporature  over  a  limited  area.  By  Prof.  Willie  L  Milham.  With 
Diatjrami, 

Monntaia-baUdixig.       CM. A.  Se!,  Paru  US  (1900):  12C8-12G9.  Mennier. 

Sur  d^ancicxmes  experienced  de  M.  Daubree  et  de  M.  de  Chanoonrtuie  relaiiyee 
k  rimitation  des  cbolnes  de  moutagnes.    Note  do  Stanislas  Mennier. 

Oeeanograpby — Belie!  Rieehieri 

Termiuologia  Morfugratica  dei  Fondi  OceauicL  Considerazioui  e  propoete  del  Prof. 
GiuaepiK)  Kiccbiori.  (I'Istnitto  dallii  *  Kivista  G(.i)grafica  Italiana,'  Anno  xiii. 
Faacicolo  viii.  e  ix.)    Fircnze,  11)06.    fc>ize  *J|  X  t>,  pp.  20.   Presented  by  the  Author. 

Seismology.  .  Sehtitt. 

Die  HuuptsUiiioii  fiir  ErdbelK'iiforHdiuii>^  iim  PbysikaliscbenStaatsluboratorium  zn 
Ujimburg.  Vou  Dr.  H.  Scbiitt.  (Soadfrnbdrufk  aiis  '  Die  Krdbcbenwarte,*  1905- 
0(5,  Nr.  9  bis  12,  V.  Jabrguug.)  Laibecb,  1900.  Size  9i  X  6|,  pp.  6.  lUugtrattoru. 
Prefented  by  the  Author. 

Seismology.  Sc.  P.R.  Dublin  S.  11  (1900):  107-110.  Gill. 

On  a  i»u88ibIo  cuniuction  b<-'twecii  tbe  Eruption  of  Vcsnviiis  and  tbe  Eartbquuke  at 
Sun  Fmncitfco  in  April,  1900.     By  tbe  Kev.  II.  V.  Gill. 

Noticed  in  tbe  Marcb  number. 

Seismology.  O.  7V.,  K.  DansU  O.S.  18  (iJJOo-OO):  288-295.  Harboe. 

Kn  st'jsmologisk  Ovorsigt.     Af  Obert>tl0jtnant  E.  G.  Ilarboi^     With  Map. 

Volcances.  /.  Bom/my  Br.,  R.  Asiatic  S.  22  (1900) :  135-142.  Modi. 

Ma9<KMli  on  Vulcauottj.     By  Jivanji  Jumtjliedji  Modi. 

Volcanoes.  Mem.  American  A.  IS  (VJiHj):  119-178.  Pickering. 

Lunar  and  Hawaiian  pbyaical  features  compared.  By  William  II.  Pickering.  With 
lUuBtrations  and  Sections. 

BIOQRAPHT. 
Bonpland.  Hamy. 

Aime  Honplaiul :  mt^ecin  et  naturulistc ;  oxploratcur  de  TAmcrique  du  Sud. 
Par  Ic  Dr.  E.  T.  Hamy.  Paris  :  E.  Guilmoto,  [1900].  Size  9  X  5J,  pp.  xeviii.  and 
aOO.     Map  and  Portrait.     Price  7.50 /r. 

An  introductory  becti<>n  presents  a  biograpliy  of  tbe  traveller,  based  on  original 
dbcumcnts,  a  selection  from  m  bicb  is  printed  in  tbe  lx)dy  of  tbe  work. 

Borchell.  Poulton. 

William  Jolin  Burcbell.     By  Fxlward  B.  Poulton.    (Reprinted  from  tlie  Iteport  of 

the  Brituh  and  South  A/n'cun  AsgociatiotUy  1905.)  London,  1907.  Size  9X0, 
pp.  50.     Portrait.     Presented  by  the  Author. 

Slieds  fresb  ligbt  on  Burcbell's  travels  in  Soutb  Africa  and  Brazil  early  in  tbe 
nincteentb  century. 

GENERAL. 

Educational.  B.G.S.  Philadelphia  5  (1007):  30-36.  Dryer. 

Tbe  Oxford  Scbool  of  Gcograpby.     By  Cbarles  Bed  way  Dryer. 

Oeograpby— Dictionary.  DemaDgeon. 

Dictionnaire-manuel  illustrc  de  geograpbio.  Nomenclature  des  uoms  de  lieux, 
d«.'3  vuyageurs,  explorsiteurs  et  geograpbos;  dctinitions  de  pbysique  terrestro,  do 
mctdorolo^'io,  de  morpbologie,  de  <rco;jrrapbie  butanique,  z<x)logique  et  humaine, 
de  gco^rapliie  industrielle,  commerciale,  maritime  et  politique;  de'finitions  de 
cartograpbie.  Par  Albert  Deraangcon.  l*aris :  A.  Colin,  1907.  Size  7|  X  4J, 
pp.  viii.  and  800.  Maps^  Illustrations y  and  Diagrams.  Price  6  fr.  Presented  by 
the  Publisher. 

A  most  useful  work,  tbe  want  of  wbieb  must  bavc  been  frequently  felt  by  students, 
tbougb  tbe  labour  involved  in  its  compilatiun  lias  no  doubt  deterred  many  from 
undertaking  it 
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Oerman  Colonies— Bibliography.  Beimer. 

Dietrich  Keimer'8  Mittoiluntron  uber  koloniale  Biichcr  u.  Karten.  Ratgebcr  fur 
dentsehe  Ansicdlcr,  Pflanzer,  Koloniallxtamtc,  OflSzicro  der  Schutztruppen,  For- 
■cbuDgsreiscnde,  Bibliothckon  und  Kolonialfreundo.  Ileft  1.  Jaiiuar  1907. 
Berlin :  D.  Beimer,  1907.  Size  8)  x  G,  pp.  82.  Jmlez-maps  and  Duigrams.  Price 
30  pf.    Preteiited  ly  the  PtMuher, 

Irrigation.  Z.  Ges.  K,  Berlin  (1906) :  540-G48,  674-685.  Hahn. 

Ueber  k&Dstliche  BewasBcning,  beeondcrs  deu  Ackcrbau  mit  kiinstlicho  Bcwas- 
seruDg  nach  der  Tlieorie  Ferdinand  von  Kichthofens.    Vou  Dr.  Eduard  Hahn. 


NEW  HAPS. 

By  E.  A.  RBEVES,  Map  Curator,  R.O.8. 

EVXOPB. 

Britiah  lales.  Woodward. 

Stanford's  Geological  Atlas  of  Great  Britain  and  Ireland,  witli  plates  of  character- 
ifltio  fuB8ll8«  preceded  by  dcscriptioos  of  the  geolo<<^ieal  structure  of  Great  Brittiin 
and  Ireland  and  their  counties,  and  of  the  features  observable  along  the  ])rincipal 
Unes  of  railway.  By  Horace  B.  Woodward,  f.r  s.,  f.o.s.  Second  edilion.  London  : 
Edward  Stanford,  1907.     Price  ]2h.  6i/.  nei.    Presented  by  Hie  Publinher. 

In  the  second  edition  of  this  interesting  and  instructive  little  atlas,  the  scope  of 
the  work  has  been  enlarged  by  the  addition  of  a  sketch  of  the  geological  features 
of  Ireland,  which  is  illustrated  by  a  geological  map  of  the  country  and  three  illuutra- 
tions  borrowed  from  Prof.  E.  Hull's  *  Physical  Geology  and  Geography  of  Ireland.* 
The  text  as  given  in  the  first  edition  has  been  but  slightly  altered,  but  the  maps 
have  been  revised. 

Kttgland  and  Waloi.  Ordnance  BnrYey. 

Sheets  publiahed  by  the  Director-General  of  the  Ordnance  Snrvey,  Southampton, 
from  May  1  to  31, 1907. 

8  milea  to  1  inch. 

PrintcMl  in  colours,  folded  in  cover  or  flat  in  sheets,  Birmingham  and  Dibtrict, 
special  map  of.  Price,  on  paper.  Is.  6d. ;  mounted  on  linen,  2s. ;  mounted  in  sections, 
2f.  6d.  eack. 

I  inch — (third  edition) : — 

In  ontline,  sheets  (81  and  82),  89,  91,  170,  206,  248,  295,  312  Is.  eaoh  (engiuved). 
With  hills  in  brown  or  black,  72, 171,  172,  186,  246,(261,  and  262),  296  (357  and 
360).     \s.  each  (engraved). 

6-inoh— County  Maps  (first  revision) : — 

Garmarth«nshire,  9  n.w.,  13  s.^.,  14  s.b.,  16  n.w.,  n.e.,  s.w.,  s.e.,  17  m.w.,  s.w.,  s.e., 
IH  ».w.,  N.I.,  22  N.B.,  8.W.,  8.B.,  23  N.W.,  25  N.W.,  49  8.W.,  55  N.E.  Cornwall,  1  (s.w. 
and  8.E.),  4  n.w.,  6  N.w.,  8.W.,  8  n.e.,  16  n.e.,  23  n.w.,  29  n.w.,  80  n.w.  Devonshire, 
42  8.W.,  49  8.E.,  61  N.W.,  73  n.w.,  8.E.,  74  n.w.,  s.w.,  85  n.e.,  86  n.w.,  96  n.e.,  98  8.W., 
121  8.W.,  125  s.w.  Lincolnshire,  34  n.w.,  8.e.,  38  n.w.,  n.e.,  s.w.,  39  n.w.,  47  n.w., 
48  H.E.,  49  M.W.,  (49  8.E.,  and  49a  8.W.),  58  s.w.  Norfolk,  39  s.e.,  40  n.w.,  s.e.,  52 
8.E.,  87  S.E.  Pembrokeshire,  12  n.e.  Torkahire  (First  Ueviaion  of  1891  Survey), 
263  H.W.,  273  N.E.,  274  n.w.,  278  n.w.     \s.  each, 

M-inch — County  Maps  (flzst  revision) : — 
Carmarthenshire,  XXVIII.  7.  8,  14,  15;  XXXVI.  3,  6,  7;  LIX.  2.  3».  each. 
XXVIII.  6.  1».  6d.  Cornwall,  XVIII.  16;  XX.  2,  11,  15;  XXV.  7,  10; 
XXXII.13. 14, 15,  16;  XXXIII.  13.  14,  15,  16;  XXXIV.  1,  6,  13,  14,  15,  16; 
XXXIX.  3.  6,  9,  12,  14,  15,  16;  XL.  1,  2,  3,  4,  5,  6,  7,  8,  9,  10,  11,  13, 14,  15; 
XLI.  1.  2,  3,  4 ;  XLII.  1,  2,  3,  6,  8,  10;  XLIII.  1,  5,  9,  13 ;  XLVIII.  2,  3.  4,  6. 
7.  8;  XLIX.  1,  2,  8,  5,  6,  7,  9,  11 ;  LI.  2,  3,  6,  8,  11,  12.  (15  and  16) ;  LII.  1,  5,  9. 
Lancashire  (First  Revision  of  1891  Survey),  CIX.  4,  8, 12,  li\ ;  CX.  9 ;  CXL  5,  6, 
7,  8,  10.  12;  CXIL  5 ;  CXIIL  11,  12,  16 ;  CXIV.  9,  11,  13,  16 ;  CXV.  6,  7,  9,  10, 
13,  (14  without  areas) ;  CXVI,  4  ;  CXVIIL  2,  3.  4,  7.  3«.  each.  CX.  7,  8 ;  CXL 
14;  CXII.  6,  9.  Is.  6d.  each,  Lincolnihire  (First  Revision),  XVIII.  10,  16; 
XXX.  4;  XXXL  16;  XXXIL  13;  LXL  14,  15;  LXX.  1.  2,  3,  4,  5,  6,  8,  10, 
11,  12,  13,  15,  16.    Pembrokeshire,  VL  l.'),  Ifl;  XL  4,  5,  6,  7,  9,  13,  14;  XVIIL 
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Ti,  6,  7.  Yorkriiire  (Fiwt  Utvision  of  181)1  Sarvoy),  COXXII.  9, 13 ;  CCXXXVII. 
la:  CCXLVI.  12,  15:  CCXLVII.  1,  8,  12,  13,  15,  IC;  CCXLIX.  1,  2.  Cent 
(StKxmd  llovUionX  XXIV.  8,  12 ;  XXV.  (2  and  6),  4,  5,  (6  and  2%  7,  l>,  10,  II.  12, 
IK  15,  U\i  XXVI.  1,  (2  and  G),  5,(6  ami  2),  9,  10,  13,  14;  XXXV.  6,  7,  8,  12: 
XXXVI.  5,  D:  XXX VII.  2,  8,  0,  7,  10.  11;  XXXVIII.  1,5:  XL VI.  14,  15,  1*;: 
XI.VII.  1:J;  LVI.  4:  LVII.  l;  ♦  LXXIV.  4;  LXXV.  1,  3:  •  LXVII.  6,  7,  10. 
1 1.  13,  n.  15:  LXXIV.  3,  1,  6,  7,  8, 10,  11,  12,  14,  15,  16;  LXXXVI.  1,  2,  4,  5, 

7.      iU.  titrh, 

{K,  i^aHfordf  lAmdon  Atjtnt.) 

France.  Minutre  do  TlnUzunr,  Faris. 

I'arto  \lo  la  Framv  drt'snoe  par  onlro  du  Mlnuitre  do  rinteriear.  Scale  1 :  100,000 
or  I  inch  ti»  1"3  vtat.  milo.  Sheeta  :  xvii.-l!8,  St.  i'emin  (Cantal);  xxiiL-29.  Die  : 
\\\.-2o,  Sullauohos:  \\v.-31,  HarcelonnctU'.  Xow  editiooa.  Paria :  Miniaterv  de 
rintoriour,  Scrvits)  Vicinal,  1907.    Price  0.80 /r.  each  tkeet 

Holland.  Da  Gaeat. 

Kaatt  vAn  NiHlorlaud  met  do  S{VH.)r-,  TiHrn-,  Straat ,  en  Knnatwegen.  Ddrr  £. 
do  iMV«t.  yUi  Alfabetis^'h  Roaster  dor  Tlaahinamen.  Scale  r:400/>.O  or  1 
inch  to  <:  3  atat.  niiloa.  ADl^tordam :  Sevffaidt's  Hoekhandel,  1907.  Primf.  1:^5. 
A  u:M'f ul  gi'norul  map.  ^l.owinjj;  means  of  commnnioation  by  rail  and  va:t:r.  at  I 

iucluvliuj;:  tho  Nuhorlands.  IVl^um  notth  of  Unisfola,  and  part  of  weatexn  Pru»*;&. 

Thcro  18  an  alphalvtical  iudo\  to  plact-uamtti  aco^impanying  tLe  mapi 

London. 

ritui  ot  Loudon.    IW  Join  Rkrihi'lomcw,  k*.u.i.;.s.    Scale  3-25  inches  to  1 

4  Svliou*.     Kdiulu'ir:;!; :  John  IWtholomew  i  Co..  ^19071.     Vriee  ±*.  «^  «- i. 

X  rv*\:;^\l  o\liuou  v'f  a  clear  and  usofr.!  \>V\vl  of  London  and  cnTicoBi^  pctn&tc  ~.n 
\vloi!r«.     Sluxtd  arv  iu  ou;Uuo«  only  the  Lui{H>rtaut  building:>}  b«in^  ihadk.d. 

twitatrland  Abteilnng  ftir 


Biile. 


luc.odt  Co  I  »ut.  milo.  >U(VU:  7.  r^umil:  Us  SrLUitLeim:  lit.  KiaaJ:BL  II^« 
l*>»  lVi>  Us\  U.ii.r. .  2:^^  W.ild:  '.SL  Wui:wil:  2:52.  S^hnHrlkoBL :  t\f^'*, 
S-!.vi;vUvAc:-. :  .4'.  <v:...:'.w:  2o'  .  S^ovr.  li*;^;  ioo,  Ucchs:  2&J.  <».  Cr.il^ :  ±3i . 
I'jcac^aio:  2i>i\"rK  ;v^l.  Vnlvurg:  - -J.  Wiumwil:  ;v>:s"nina.  X^"^  it 
Ih  r  u  :  A I  Ui ',  u  u »:  :  u  r  l.jii.lc<» : .  p^  i:  r»  t^Li ; ,  I  ;>.  d     rricn  1  rV.  -ti  :k  «<• :. 


ASIA 


Ana.  Stniee  Gtcgiapkaiac  4t  I 

I  a  fix-  d.  ■-  V  >'..*.     SvM.o  l     1.'  ,•>•.  :r  I  ."ol:  v  1"  >  i^as.  sdeiSw     SorieOi:  V; 


^-A'a* 


Ckina.  X.  F. 

Ka-^,*  w*K  vV5*v  .V.'    .     S-aIc  !    '...••',;•.•*  :r  i  iz-.'^  X"  *-j  >  sCa*.  ami 

Sv-tfc's    I    ^*  '.  •  •*  .'P  *.    to":.  :    ",.'  i  *"i:.  •.!•=*      !   :. '  n*L.\.x^ 

tA".  Va.M   ..'.      ' ->.i*  V.r.    .-N  *..'•  '      --  -TfMfni'i  >j  ^la  '-^"vater. 

VV.-,    ?;::•..■    x.-.  w   ;.■    :    *   ■.•j.i.v    ;     .-Is     -.cl  '^:    Arxxf*  .»   au 
I'a'.^-:    Mi  Kiwi-    ;   ".:   :i.    :iii    ^*...:-.:     .  iju-- »;_:•;     .1  ii»j 
ids."    v'^ViV      .>     *o    >»  .    .    \i    '    n..iiLi.       _^.ji    j.'.-«iz:    :c.    "iie 
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■gjpt.  Bniyej  Department,  Okirci. 

Uap  of  KkvdL    Scale  l:.10,OOODr  1-3  inch  to  a  itat.  mile,     t^lieeta :  \.E.  l.-II., 

liL-tii.  -.  S.E-  siv.-ii ,  xv.-i.,  xv..n..svi..u..  xvi.-iii.,xvii.-n.,xvu.-ui.. 
svn.-iv ,  xvni-iii,,  xvin.-iv,,  six.-ni., xix.-rv., xrx..v..  xxx..vrri. 

Ckiio:  Survey  Department,  1!I07.  FrtMnted  bji  the  Direetor-OBntraJ,  Surrey  De- 
partBKnt,  Cairo, 

SnthuB  ngaii*.  Muqnaxd«Bn, 

Kutc  des   GebietcH    iwiechen    Ibi    und    Cioln.     YoD    H.  MorqnardBen.    Sc»la 
1 : 750,000  or  1  inch  to  189  itat.  milee.     J'ctmnann)  MUletlunnen,  JaliDgMig  1907. 
Ttfel  9-    Gotha :  Jnatns  Fetthes,  1907.    FrtMitled  by  Iht  PvblMf.T. 
&  Kiate  follnwed  in  Mtrclt.  1!*03,  along  tbe  goutlieni  bank  of  the  Bence  from  tbi  to 

Vole.    No  Bstronomical  obBerrationa  wets  taken,  and  tlip  ImvoraB  in  adjusttd  ta  poflitiona 

neiionily  determiBed.     A  note  acccimpan^int'  the  map  Ib  givuti  in  tiie  Mu;  numlier  o( 

ridnKunns  ilittettuiujen. 

Isnii.  Bervles  Oiognphliiae  de  I'ATmea,  7uli. 

CMe  de  la  Tnouie.  Scalo  1 :  IO0.0O<i  or  1  inch  to  13  Bt«t.  mile.  Sheet  LXIX., 
USkhim.  Paris :  Seivice  Geographiqne  dp  I'AnnSe,  1907.  Price  1.50 /f.  eaeh 
AM. 

AXZSICA. 
Cuid*.  Departmeiit  of  Hllitia  and  Defanoe,  Ottawa. 

Topographic  map  or  1  'anada.  Scale  1  :  r3,:iG0  or  1  inch  to  a  stat.  mile.  Onlario. 
SWta  :  4,  Grimsbj  ;  7,  Fort  Krie,  Ottawa  :  IntoUigenci;  Branch,  Tleparlment  nt 
Militia  and  DefeiKO.  Londun  :  Top"[,Tophii»l  Section,  General  Staff,  War  OfBce, 
1!^'.    Fraented  by  tlu  Direclur  ofMiHlarj/  Operaltont. 

The  Grimnby  sheet  oitends  from  13°  to  i3,°  15'  N.  lat.,  and  from  79"  SO"  to  80*^^ 
^.  loni;.,  and  inclndoa  the  southern  portioD  uf  Hamilton  and  Giimaby  on  Luke  Ontario. 
Tbt  Fort  Eric  sheet  ie  oconpied  by  ^e  cit;  of  Bnlfalo  and  ita  immediate  BUrrouadingB. 
Both  are  carefully  drawn  and  printed  in  colonra,  as  describtd  in  the  notice  of  the  first 
ihwl»lobe  iBBoed,  which  appeared  in  the  April  number  of  the  l.'eDjrajiAica;  JiHimat. 
Ouida.  Wbite. 

Atlai  of  Canada.  Pn^pared  nnder  the  directioo  uf  James  Wbite,  f.b.c.b.,  Geo- 
p»pher.  DepartmuDt  of  the  Interior,  Canada.  'Ittawa:  Department  of  the 
Interior,  190(i.     FretmUd  iy  Jama  iThitt,  Eeq. 

For  emigrante  and  others  deeiroua  of  obtaining  reliable  und  up-ta-duto  information 
cuDoenuD^  the  reaoureca,  development,  and  physical  geogcapliy  uf  the  Dominioa  of 
Cuiada,  this  is  a  most  important  publication.  It  fumisbes  graphically,  by  munliB 
of  an  excellent  serioa  of  maps,  diagrams,  and  BtatlBtical  tables,  the  latent  information 
nn  these  anhjocts  from  the  most  authontic  sonrces.  There  arc,  first  of  all,  thirteen 
psgn  of  statistical  tables,  giving  areas  and  popnlatinn  of  varioua  provinces  and  cities, 
towns,  and  villages,  from  the  cousns  returns  of  1901 :  then  follows  a  series  of  forty>sii 
aolonred  maps,  illnatrative  of  the  relief,  geology,  mineral  resources,  forests,  telegraphs 
and  Idephones.  railways,  canals,  liehthousea,  sailing  routes,  temperattlre,  density  of 
population,  and  other  anhjecta,  Afler  these  como  forty-thrcB  plates  uf  diagrams, 
giving  at  a  glnnoe  a  very  clear  idea  of  the  exports,  imporb.  distribution  of  the  popula- 
tion, vital  statistics,  religions,  agricultural  and  mineral  derulopment,  Ssheries,  and 
many  other  matters  connected  witli  the  material  and  commercial  progress  of  thi- 
Dominion,  Earlier  editions  of  some  of  the  maps  have  previuufily  appeared  as  separate 
pnhlicetiims,  but  the  greater  number  of  them  have  been  epccially  prepared  for  this 


I>as  HaupterscbnttemngB-Gehiet  dea  Mittelchilenischon  Erdbebens  vom  16.  August 
)9ll6.  VuD  H.  Steffcn.  Bonle  I  :  .'^OO.UOO  or  1  inch  tu  7'8  htat.  miles.  Peh  rrmmnK 
itUltauwirn.  Jahgang  1907,  Tafel  11.  Ootha:  Justus  Perthes,  1907-  I'lctr.-Ud 
fcy  the  F'&Heher. 

ozinaAL. 

ITtcId.  Harmivorth. 

Harmsworth  AUaa  and  Gazetteer.    500  maps  and  dlagramB.and  105,000  references. 
■"Parts  15  and  II?.     London :  The  Amalgamated  Press,  Ltd.,  1905.     Pnoe  74.  eaeh 


These  parts  contain  the  follou-in 
(indostries  and  commnoicationB) ; 
B     No.  I.— Jolt,  1907.] 
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PoninBula;    171-172,  North-central   United  States.      Part  16,  No*.:   7-8,  The  New 
World;  49-50,  Eastern  France;  81-82,  Northern  Italy. 

World.  JohBfltoii. 

The  liiindy  Royal  Atlas  of  Modem  Geography,  exhibiting  the  pxeeent  condition 
of  geographical  discovery  and  research  in  the  several  oonntries,  empires,  and 
states  of  the  world.  By  the  late  Alexander  Keith  Johnston,  with  additions  and 
corrections  to  the  present  date  by  G.  H.  Johnston.  Edinburgh  and  London: 
AV.  &:  A.  K.  Johnston,  1907.     Price  £2  12«.  M.    Presented  by  the  PtMiiher. 

The  maps  in  this  well-koown  and  useful  atlas  have  been,  on  the  whole,  fairly  well 
revised  as  regards  alterations  to  boundaries,  new  railways,  etc. ;  but  on  some  of  the  maps 
the  physical  features  are  seriously  behind  the  times,  as  will  be  seen  from  an  inspection 
of  Xo.  89,  Abysbinia,  which  is  much  out  of  date.  A  good  and  carefully  executed  noAp  of 
the  Arctic  Regions  is  given,  and  an  entirely  new  map  of  Japan  has  been  added ;  but  it  is 
remarkable,  considering  the  rt^cent  activity  and  important  disooveries  made  in  the 
neighbour! lood  of  the  south  pole,  that  no  map  is  given  of  this  region. 

World.  St.  lUxtin  and  Sehrader. 

Atlas  Universel  de  Geographie  coustruit  d'apr^s  les  sources  originales  et  les  docu- 
ments plus  re'cents,  cartes,  voyages,  momoiros,  travaux,  guod^iques,  etc.,  aveo  nn 
texte  analytique.  Ouvragc  commence  par  M.  Vivien  de  Saint  Martin  et  continue 
par  Pr.  Schader.  Sheet  No.  63,  Algerie,  Tunisie.  Paris :  Ilachetto  et  Oie.,  1907. 
Prentnif'd  by  the  PMiflmr. 

Thin  nia})  is  the  work  of  Lieut-Colonel  F.  Prudent,  who  is  a  recognized  authority  on 
the  cartography  of  Algeria  and  Tunis,  and  a  good  topographer.  It  includes  the  whole 
of  Algeria  and  Tunis,  and  extends  as  far  south  as  the  27th  parallel  of  north  latitude. 
A  slieet  of  letterpress  accompanies  the  map,  giving  a  list  of  surveys  and  maps  utilised 
in  the  com]>ilation,  together  with  oth(jr  information.  As  a  specimen  of  copperplate 
engraving,  this  map  is  excellent,  but  the  fact  that  the  hill- work  is  printed  in  black  eivea 
it  a  somewhat  dull  and  heavy  appearance,  besides  rendering  it  difficult  to  read  the 
nami'S  in  places.  It  would  bo  a  great  improvement  if  the  hill-work  could  be  printed  in 
brown  in  another  edition. 

World.  8ti«ler. 

Neunten,  von  Grund  aus  neubearbeiteten  und  neugestochenen  Auflage  von  Stielers 
Hand-Atlas,  100  Earten  auf  200  Seiten  mit  162  Nebenkeurten  in  Kupferstioh  nnd 
einem  alphabetischen  Verzeichnis  aller  im  Atlas  vcrkommenden  Namen  (angeflhr 
240,000  Namen  enthaltend)  herausgegeben  von  Justus  Perthes'  Geograpmecher 
Anstalt  in  Gotha.  Lieferung.53  and  54.  Gk)tha:  Justus  Perthes,  1907.  Priee 
60  pf.  each  part. 

These  parts  contain  the  fullowinir  maps :  Parts  53-54,  Nos.  22,  Italien,  Bl.  1 ;  75, 
Afrika,  Bl.  7;  81,  Siidsee-Iuseln. 

Charts. 

Admiralty  Charts.  Hydrographie  Department,  ▲dmiraltj. 

Charts  and  Plans  published  by  the  Hydrographie  Department,  Admiralty,  daring 
April,  1907.     Presented  by  the  Hydrographery  Admiralty. 

Hew  Charts. 

Baltic  soa,  Sweden,  east  coast : — Stockholm  Skargftrd,  southern 
portion.     8«i. 

France,  west  coast : — Auso  d^  Benodet.    3<. 

North  American    lakes,    Lake    Erie :— Sandusky  bay,  eastern 
portion.     2«. 
3627  m  =  var.      South  America,  Ma<:ellan  strait    Anchorages  in  Martines  and 

Baker  channels: — Poit    Merino  Jarpo,   l^aguera    oove.  Port 
A'aldes,  Port  Alvarez.  Port  Cueri  Cueri,  Port  Valenzuela,  Port 
Brown,  Dewet  cove,  Port  Trcs  Meses,  Port  Contreras,  river 
Huomules,  Port  Quellehue,  Port  Francisco.     S$. 
3634  m  =:  var.      Alaska.    Plans  in  Piinee  of  Wales  island : — McKenxie  inlet, 

HoUis  anchorage,  Cordova  bay  and  Uetta  inlet,  Dolomi  anchor- 
age and  Port  Johnson,  North  arm  of  Moira  soond,  Lyman 
anchorage.    Sh. 
3637  m  =  var.      Alaska.     I'lans  in  the  neighbourhood  of  Chatham  strait : — Bed 

Bluff  bay,  Hoggatt  bay.  Herring  bay  and  Chapin  bay,  Gut  bay. 
Surprise  harbour  and  Murder  cove.    3s. 
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No.  Inches. 

3658  m  =  2*7      Alaska :— Whitewater  and  Chaik  bays.    2«(. 
8655  m  =  0*6      Plami  in  Alaska : — Resurrection  bay.    2s, 
593  m  =?  0*06    Alaska,  Yukon  river  to  point  Barrow,  including  Bering  strait. 

Plans : — Anchorage  of  Gbamisso,  Port  Clarence  and  Grantley 
harbour.    Si, 
mnAQ^      /0-48I  Africa,  west  coast: — Junk  river  to  Cestos  bay.    Plan: — Qrand 
*^™=\2-96;      Bassa.    3». 
1257m  =  0*31    Korea: — Approaches    to    Ping    Tang   inlet   and    Talu    kiang, 

Choppeki  point  to  Amunyoku  kang  (Talu  kiang).    3«. 
3642  m  =  0*97    Korea : — A  San  anchorage  and  approaches.    2«. 
3631  m  =  5*9      Japan,  Kiusiu,  west  coast : — Tanagino  seto  and  approaches.    2». 
3639  m  =r  var.      Japan.    Plans  in  the  north  part  of  Honshu  (Nipon) : — Funa- 

koahi  wan,  same  anchorage,  Fuku  ura,  Nezugaseki  ko,  Kuji 
wan.    2$. 
3641  m  =  0*99    Australia,  south  ooast : — ^Nepean  bay.    28. 

Hew  Plans  and  nans  added. 

Harbours  and  anchorages  on  the  ootist  of  Haiti  or  San  Domingo. 

Plan  added : — Port  Jackson.    St. 
Ports  in  San  Domingo.    Plan  added : — Port  Kinoon.    28. 
Sketch  plan  of  ancnorages  in  the  eastern  part  of  the  Celebes. 

New  plans : — Parig^  road,  Muton  road.    Plan  added  : — Labua 

sore.    2s. 
Anchorages  on  the  east  coast  of  the  Celebes.    New  plans : — Una 

Una  rcNBui,  Togian  bay,  Pagimana  road.    2s. 

Oharti  CanoeUed. 

Vo.  Cancelled  by                              No. 

593  Alaska  : — Point    Rodney  \  New  chart 

to  Point  Barrow.    Plans :—  I  Tukon  river  to  Point  Barrow,  including 

Chamisso    anchorage,     Port)  Bering  strait.     Plans: — Anchorage  of 

Clarence  and  Qrantley  har-|  Chamisso,  Port  Clarence,  and  Grantley 

bour.                                        J  .harbour 593 

1364  Africa,  west  coast : — Cape] 

on  this  sheet.  j 

1257  Korea.      Approaches     to) New  chart. 
Ping      Tang     inlet:— Peng  >    Approaches  to  Ping  Tang  inlet,  Choppeki 
Yong  do  to  Yalu  kiong.  |        point  to  Amunyoku  kang  (Talu  kiang)    1257 

Charts  that  have  reeeived  Important  Oorreotioni. 

\o.  109,  England,  east  coast: — Entrance  to  the  river  Humber.  2184,  Ireland, 
south-west  const,  including  Crookhavcn.  1804,  France:— ^ape  St.  Sebastian  to 
Cette.  2755,  United  States,  east  coast : — Long  island  sound.  Sheet  II.  761,  West 
Indies,  India  islands,  and  Caribbean  sea,  Sheet  I.  762,  West  Indies,  India  islands, 
and  Caribbean  sea.  Sheet  II.  2088,  Africa,  south  coast :— Umtavuna  river  to 
Tugela  river.  2137,  Oaspar  strait.  263G,  Strait  of  Makassar,  north  part.  1261. 
Cochin  China  : — Saigon  river  to  Kam  ranh  bay.  1459,  China,  south  ooast : — Hong 
Kong  harbour.  2409,  West  coast  of  Formosa  and  Pescadores  channel.  809, 
Tasmania: — Frederick  Henry  and  Norfolk  bays.  2766,  North- east  coast  of  New 
Guinea.  764,  South- West  Pacific  : — New  Hanover,  New  Ireland,  and  New  Britain. 
2532,  New  Zealand,  Sheet  IX. : — Banks  peninsula  to  Otago. 

(/.  D.  ToUer,  Agent,) 

Indiaa  Ooaan  and  Bed  Sea.  Meteorological  Office. 

Monthly  meteorological  chart  of  the  Indian  Ocean  north  of  15^  S.  lat.  and  Red 
sea,  June,  1907.  I^ndon :  Meteorological  Office,  1907.  Price  6d.  each.  PreseiUed 
by  the  Meieorologieal  Office. 

Vorth  Atlantic  and  Mediterranean.  Meteorological  Office. 

Monthly  meteorological  chart  of  the  North  Atlantic  and  3Iediterranean,  June, 
1907.  London :  Meteorological  Office,  1907.  Price  6d.  each.  Presented  by  the 
Meieorologieal  Offlee. 
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ITortli  Atlmtia.  ITB.  H;drognpliie  Ofllo*. 

Pilot  ohnrt  of  the  North  AtUotio  Oooan.  May,  1907.     WaflhiDgton:  U.S.  Hydro- 
graphio  OtB,«.  1007.    Prttanled  6y  (he  U  S.  Bydrographie  Offler. 

Horth  PMifla.  TI.B.  HTdrographig  OffloB, 

Pili.t  chart  of  thf  North  PaoiHo  (lOL-aiu  June,  1907.     Wnahington :  r.S.  Oydro- 
prepliic  OfBoe,  ll'M.     PreMnted  by  llie  U.S.  BydrograpMc  QSlee. 


I,  PhotogTHpher,  Pnr*- 


FHOTOOBAPHS. 
Dutch  Dnisiu. 

Forty  phutogrephs  ol  Dutch  GainnB,  l&ken  by  Eag^n  Kli 
maribo.    PrttetUadhy  C.  11'.  A.  Buitui,  Eiq. 

From  nil  ethDogniphjcnl  point  of  view,  these  photographs  are  of  apeciAl  interest,  aa 
the  types  of  nntiTPS  art)  reomrliably  good  and  well  selected,  Mr.  Bnma  trsvoUcd  aamc 
distaDce  into  tho  interior  of  Dalch  Qniana  laet  jeer,  and  <>d  bis  return  recently  was 
good  enuugli  to  ndd  this  set  to  oar  colleotion. 

(1-6)  t'nrib  Indians,  Boven  Para :  (7)  Tarib  Indians  hunlinK,  Coropiaa  creek,  Borea 
Para:  (8)  Carib  Indian  woman  making  mats;  (9)  Carib  Indian  camp,  Boven  Pua; 
(10)  Cwlo  Indian  women  grindini:  oasgava  meal;  (11)  Carib  ludisn  women  nmiding 
cnssava  me»l,  Cottica ^  (12)  Carib  Indians.  Qalibi  village,  near  Ablina;  (13)  Indian 
tillage,  Bovfn  Para:  (14  and  15)  Amwak  ladians,  Boven  Para;  (16)  Eoiviimm  Bt  a 
bush  negro  enmp,  CoUica;  (17)  Bush  negroes  in  their  c«rial.  Boven  Cottiea :  (IS) 
Bush  negroes.  Wanhati,  Cottiea ;  (19)  Bush  negroes  in  the  Sammacca :  (20)  Biuh 
ni'groea  «ith  Iheir  corials  at  Oabendc  station,  Boven  Saramaeca;  (21)  Bosh  negro  chief 
vith  bis  retinue :  (22)  Indian  vil]ag:o  in  the  f.^tUca ;  (23)  ShowinL'  children  of  the 
different  niees  who  attend  Ibe  conTent  school,  Paramaribo  ;  (21)  Bnah  negro  (^vemor. 
Hew  Zealand.  EoM. 

I'hirty-oue  phobignipbe  of  tbc  New  Zealand  Alps,  taken  by  Malcolm  Host,  Eaq. 
PretenUd  bf  G,  E.  T'tthurit.  Etq. 

These  pl)nlne;rBpba  vary  in  >ize  and  e^tccllenoe,  but  some  are  exceptionB]!;  good, 
and  ttigether  they  form  an  interesting  and  typical  scries  illustrative  of  the  pealOi 
glaoiors.  and  mountaineering  in  the  New  Zealand  Alps. 

(1 )  Honnt  Kuepeht)  from  the  eastern  side :  (2)  Looking  at  north  peak  of  Bnapohti : 
(3;  The  old  oraCet  and  glacier  on  the  summit  of  Monnl  Itnapehn;  (i)  Haunt  Oxik; 
(5)  Looking  back  at  Monnl  Seftoo  from  tbe  slojies  of  Mount  Bealy :  (6)  Crairing  (he 
Hooker  river  in  a  "cage;"  (T)  The  Hermitage.  Mount  Cook  acoommodatiaD  honn ; 
(8)  Deep  crevasse  on  Ibe  npper  Tasman  :  (!<)  Ice-clif&  on  tbe  lower  Tamnan  :  (10]  Tha 
Ball  Klaeier.  showing  the  formation  of  lateral  moraines  (II)  Tbe  Hooker  river  a.'' 
glaoiera  of  tbe  Pootntool,  Mount  Sefton;  (12)  Tbe  bivouac  for  the  aaoent  of  Hon 
C.xik :  (18)  Mount  Tasman.  from  10,000  feet  on  Monot  Oook :  (14)  Peaks  of  Ltol 
range;  (15)  Mount  Cuok  range  from  the  alupes  of  Mount  Malte  Bran  range ;  (1 
Monht  FJie  de  Benumont;  (IT)  Alpine  flora,  Mnnnt  Cof)k  repon;  (Ig)  View  tocAi 
south-wcBt  from  the  summit  if  Mount  Sealy :  (lO)  The  upper  preeipioea  of  Hon 
Sealy:  (20)  Fitzgerald's  cairn  on  summit  of  Muunt  Sealy:  (21)  Mount  MalteBni   _ 
(22)  Panorama  of  main  ran^'e  from  Ball  glacier;  (23)  Panorama  showing  some  peita 
on  Malte  Bmn  range :  (2*)  The  Mount  Cook  bivouac;  (25)  Arrival  at  the  Mount  ""*■ 
bivouao,  ou  the  Srst  croasing  of  tlio  nonDtain,  1906;  (2)!)  Actual  sunimit  of 
Cook :  (27)  Broken  ice  on  npper  Tasman  glacier :  (28)  Mount  Sefb>n  from  Monnt 
slopes;  (29)  Mount   Cook  from  Sealy  range;  (30)  On  the  Sealy  range  aboTO 
Hermitage;  (31)  Lonkinc  biiok  at  Monnt  Cook  fnim  the  Taswon  near  Mount  Malta 

Three  pbolographs  of  a  BiatueM  natlre  woman  suckling  a  baby  elepbant, 
bj  Jardine.  photographer,  Cawupore.  Fretrnlfd  by  Lifal.-Colonel  A.  "' 
Xtieeomen. 

XT.B.— It  wotild  Kre&tly  add  to  tbe  value  of  the  oollectlon  of  Photo- 
graphs which  has  been  establiahed  in  the  Map  Boom,  if  all  the  Fellows 
of  the  Societ7  vrlxo  have  taken  photographs  duriDg  their  travels,  would 
forward  ooplea  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  pnrchaaed  the  photographs.  It 
will  be  uaef\il  for  reference  if  the  name  of  the  photographer 
address  are  given. 
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THE  FRANKLIN  SEARCH:  FIFTIETH  ANNIVERSARY  OF 

THE  SAILING  OF  THE  "FOX.' 
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On  the  occasion  of  the  fiftieth  anniversary  of  the  sailing  of  the  Franklin 
Search  Expedition  in  the  Fox,  fitted  out  by  Lady  Franklin,  the  following 
letter  was  addressed  to  Admiral  Sir  Leopold  M'GIintock,  k.c.b.,  the 
oommander  of  the  expedition,  by  Sir  George  Tanbman  Goldie,  FreQident 
of  the  Society,  Sir  Clements  R.  Markham,  Yice-Fresident,  and  himself 
a  member  of  a  previous  search  expedition,  and  Sir  Allen  Young,  naviga- 
tion officer  of  the  Fox  : — 

**  1,  Savile  Row,  Burlington  Gardens,  June  30, 1907. 

**  Dkab  Sib  Leopold  M'Clintock, 

**  Li  the  name  and  on  behalf  of  the  Council  of  the  Royal  Gbo- 
graphical  Society,  we  salute  and  congratulate  our  Gold  Medalist  of  1860, 
and  one  of  the  most  valued  of  our  colleagues,  on  a  great  occasion.  For 
this  day  is  the  fiftieth  anniversary  of  the  departure  of  the  Fox  on  her 
memorable  voyage. 

^We  are  reminded  of  your  long  preparation  for  your  final  Arctic 
■ervioe,  during  which  you  became  the  organizer  and  the  creator  of 
Arotio  sledge-travelling.  You  brought  your  system  to  such  perfection 
that  you  and  your  companion,  Lieut.  Frederick  Meoham,  achieved  the 
wonderful  journeys  of  1863  and  1854 — the  most  wonderful  on  record. 
These  results  afford  the  strongest  proof  of  the  suitability  of  yonr 
travelling  equipments. 

"  With  such  experience  you  were  the  leading  Arctic  authority  when 
Lady  Franklin,  forced  to  complete  the  search  for  her  husband  and  his 
gallant  companions  at  her  own  expense,  secured  your  services  to  com- 
mand the  expedition.  The  voyage  of  the  Fox  was  a  great  landmark  in 
the  history  of  Geography,  whether  we  consider  its  conduct,  its  discoveries, 
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or  its  momentous  results.  There  is  nothing  finer  in  onr  naval  annals 
than  jour  firmness  and  resolution  when,  after  the  misfortune  of  being 
beset  for  a  winter,  and  then  driven  out  of  the  ioe  itrti  gale  of  wind,  you 
ooolly  turned  the  ship's  head  again  *  Northward  Ho  I '  You  sought  no 
port  for  refreshment,  but  turned  at  once  to  the  battle.  Such  in- 
domitable pluck  commanded  success. 

'*  The  discoverer  of  the  fate  of  the  Franklin  bears  a  name  which  will 
never  be  forgotten  by  his  countrymen.  Your  book  has  long  been,  and 
will  continue  to  be,  one  of  the  classic  narratives  of  our  language,  record- 
ing a  great  achievement  simply  and  modestly,  yet  in  a  way  which  fills 
the  re'ider  with  sympathy  and  interest. 

*'  It  is  not  for  us  to  refer  to  your  long  and  valuable  subsequent 
services  in  the  Navy  and  at  the  Trinity  House ;  but  we  may  express  our 
deep  sense  of  the  value  of  what  you  have  continued  to  do  in  the  interests 
of  geography  and  discovery  during  a  long  course  of  years. 

**You  have  lived  to  see  much  valuable  and  some  splendid  work 
achieved  in  the  Arctic  Regions,  but  no  one  has  approached  your 
unequalled  journeys,  and  you  still  continue  to  be  the  greatest,  as  you 
are  the  first,  of  Arctic  sledge-travellers. 

**  That  you  may  long  be  spared  to  us,  and  that  you  and  yours  may 
continue  to  enjoy  health  and  happiness,  is  the  earnest  wish  and  hope  of 
your  numerous  Mends  and  admirers,  and,  above  all,  of  your  old  ooUeagues, 
who  take  this  propitious  opportunity'of  giving  expression  to  their  feelings. 
"  We  are,  dear  Sir  Leopold,  yours  most  sincerely, 
George  Taubman  Qoldie,  P.  R.Q.S. 
Clements  R.  Markham,  Y.P.  R.G.S. 
Allen  Young,  Navigating  Officer  of  the  Fox'' 


The  following  reply  was  received  from  Sir  Leopold  M'Clintock  : — 

";16,  Qneensberry  Plaoe,  8.W.,  July  1, 1907. 

"  Gentlemen, 

*'  I  have  the  honour  to  acknowledge  the  receipt  of  your  letter 
of  the  30th  ultimo  bearing  the  signatures  of  the  President  of  the  Boyal 
(Geographical  Society,  Sir  George  Taubman  Goldie,  Yioe-President  Sir 
Clements  Markham,  and  Fellow  Sir  Allen  Young,  the  latter  being,  I 
believe,  my  only  remaining  companion  of  the  Fox. 

'*  Such  a  letter  could  not  fail  to  raise  in  my  mind  feelings  to  which 
it  is  quite  impossible  to  give  adequate  expression.  Li  the  exploration  of 
several  hundred  miles  of  newly  discovered  coast-line  in  the  hope  of 
finding  survivors  or  traces  of  the  lost  Franklin  Expedition,  my  duty 
impelled  me  to  exercise  to  the  utmost  of  my  capacity  that  high  sense  of 
responsibility  which  is  characteristic  of  our  Naval  Service,  and  most 
loyally  was  I  supported  by  those  associated  with  me  or  under  my 
command.     I  only  wish  that  more  of  my  companions  were  stiU  living 
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to  share  with  me  the  gratification  of  the  generous  recognition  yon  have 
bestowed  npon  us. 

**  From  my  heart  I  thank  you,  and  most  gratefal  am  I  to  you  for  the 
manner  in  which  you  have  given  expression  to  your  feelings  towards 
me.  It  is  most  touching  to  find  that  one  is  still  remembered  after  so 
long  a  time  as  half  a  century. 

**  I  remain,  gentlemen,  yours  most  sincerely  and  gratefully, 

"  P.  L.  M'Clintock. 

**  The  Prerident  and  Council  of  the  Royal  Geographical  Society." 


FROM  THE  NIGER,  BT  LAKE  CHAD,  TO  THE  NILE.* 

By  BOYD  ALEXANDER,  Lieut.  Blfle  Brigade. 

the  short  time  that  is  at  my  disposal  to>night,  I  feel  that  it  would  be 

^^:x7  difficult  to  give  you  a  well-proportioned  account  of  so  large  an 

e^K^])edition.     As  my  object  must  be  to  give  as  complete  an  account  as 

possible,  it  will  be  necessary  to  cover  the  ground  very  quickly,  so  I 

I'^Sret  that  the  scientific  results  can  be  only  very  lightly  touched  upon. 

The  first  work  we  wished  to  carry  out  was  a  systematic  survey  of  a 

ion  of  Northern  Nigeria.     Secondly,  to  explore  Lake  Chad,  and  the 

«TB  between  the  Niger  and  the  Nile,  with  the  idea  of  demonstrating 

tt^^  wonderful  system  of  waterways  that  connects  the  west  with  the 

t;  and  I  think  this  is  fairly  well  shown  when  I  tell  you  that  in  the 

e  years  which  the  journey  took  to  complete,  the  boats  were  carried 

^o^^"   only  fourteen  days.     Together  with  these  primary  objects  special 

^t.'t^^ntion  was  to   be  given  to  tribal  distribution  and  orthography  of 

^^'t;iYe  names,  and  a  careful  study  made  of  the  distribution  of  the  fauna 

^   X)rove  its  affinity  between  the  West  Coast  and  the  Nile. 

The  party  consisted  of  my  brother  officer.  Captain  G.  B.  Gosling ; 
^^«  P.  A.  Talbot ;  my  brother.  Captain  Claud  Alexander ;  and  myself, 
^ith  me  I  took  my  Portuguese  collector,  Jos6  Lopes.  We  were  fully 
®l^ipped  with  survey  iostruuents. 

Captain  Gosling  was  active  in  obtaining  zoological  collectious ;  Mr. 

Talbot  and  my  brother  were  responsible  for  the  Nigerian  survey,  for 

▼Ixich  they  had  special  qualifications ;  while  I  acted .  as  leader ;  so  we 

^^Te  well  equipped  for  the  object  in  view.     For  the  river  work  we  took 

^tb  us  two  steel  boats,  double  keeled,  26  feet  long  and  6  feet  wide, 

^^wing  1^  foot  for  2^  tons,  and  made  on  the  Hodgett  principle  by 

y^^nest  Bros,  of  Wyvenhoe.     It  took  twenty-four  men  to  carry  each 

^t,  which. was  in  six  sections.     It  would  be  hard  to  exaggerate  the 

intportance  of  these  boats  to  the  expedition.     In  many  places  they  did 

the  work  of  bullock  transport  and  carriers,  that  it  was  impossible  to 

•  Bead  at  the  Royal  Geographical  Society,  May  18, 1907.    Map,  p.  236. 
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obtain  ;  and  it  must  be  remembered  that  for  so  large  an  enterprise,  that 
embraced  so  many  objects,  it  was  necessary  at  times  to  support  a  largo 
number  of  followers,  sometimes  two  hundred,  who  had  to  be  paid  and 
fed.  For  this  purpose  a  great  amount  of  trade-goods  was  carried,  besides 
a  certain  quantity  of  provisions  for  ourselves,  survey  instruments,  and 
photographic  apparatus. 

The  expedition  left  England  on  February  27,  1904,  and  arrived 
at  Lokoja  on  March  24.  Here  we  organized  our  transport,  collected 
carriers,  and  put  our  boats  together,  supplementing  them  with  five 
native  canoes.  This  gave  time  for  Talbot  and  my  brother  to  get  the 
survey  instruments  into  working  order.  We  left  on  March  31,  for  Ibi 
on  the  Benue,  where  the  survey  work  was  commenced  in  earnest,  the 
object  being  to  triangulate  through  the  country  north  to  Bauohi,  and 
connect  that  place  with  our  subsequent  work  in  Bomu.  On  our  arrival 
at  Ibi,  nothing  seemed  to  lie  before  us  but  a  vast  expanse  of  bush, 
with  no  point  northward  to  which  we  could  take  observations,  except 
the  one  ridge  of  Serikin  Kudu.  Fortunately,  however,  one  day  after 
very  heavy  rain,  there  appeared  in  the  distance  a  dim  outline  which 
we  knew  could  be  no  other  than  the  Murchison  range.  Angles  were  at 
once  taken  to  some  of  the  most  prominent  peaks. 

On  April  23,  my  brother  crossed  the  river  to  Serikin  Kudu,  where  he 
put  up  a  subtense  of  lights  to  which  angles  were  taken.  On  May  3  the 
survey  party  left  Ibi  for  the  Murchison  range.  It  consisted  of  my 
brother  and  Talbot,  with  about  seventy  carriers  and  an  escort  of  fifteen 
of  the  West  African  Frontier  Force.  After  they  had  left  the  valley  of 
the  river,  the  country  grew  more  open.  This  was  much  like  an  Eng- 
lish park,  except  that  the  grass  was  higher  and  coarser,  and  a  good 
deal  of  scmb  was  met  with  at  times.  At  every  place,  when  the  weather 
permitted  it,  observations  for  latitude  and  time  were  taken.  On  the 
third  day  the  party  had  to  cross  the  river  Simanka  several  times  owing 
to  its  winding  character.  After  a  three  hours'  march,  they  arrived  at 
Kakushi,  a  large  stockaded  village,  and  from  here,  for  the  first  time 
since  they  left  Ibi,  had  a  splendid  clear  view  of  the  Murchison  range, 
and  took  full  advantage  of  it  for  fixing  points.  They  now  entered  the 
country  of  the  Montoil.  These,  with  their  neighbours,  the  Gurkaua 
and  the  Yergum,  are  pagans  and  cannibals  who  live  at  the  foot  of  the 
Murchison  range.  The  Gurkaua  live  among  the  hills  which  bear  their 
name,  and  the  Montoil  in  curious  groups  of  hamlets  scattered  round  the 
foot  of  Mount  Madong.  The  Yergum  dwell  in  the  extreme  east,  some 
at  the  foot,  and  some  high  up  on  the  range.  The  two  latter  tribes  live, 
as  a  general  rule,  in  sets  of  hamlets,  each  surrounded  by  a  stockade. 
Most  hamlets  contain  one  family  with  its  different  branches.  The  early 
state  of  their  civilization  is  shown  by  the  fact  that  they  have  not  yet 
evolved  as  far  as  the  village  stage  ;  e€M)h  hamlet  is  against  every  other, 
each  village  against  the  next,  and  each  tribe  against  its  neighbour ;  the 
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stronger  prey  upon  the  weaker,  with  the  result  that  the  former  in- 
habitants have  been  driven  right  up  to  the  peaks  of  the  range,  where 
'they  now  lead  a  precarious  existence.     They  are  very  hostile  to  one 
^tnoiher,  and  are  continually  raiding  their  supplanters  below   to  get 
^3aptives.     It  was  astonishing  to  see  how  these  pagans  had  irrigated 
^ind  cultivated  their  fields,  and  taken  advantage  of  every  available  patch 
€>f  soil  on  the  hillsides. 

On  May  9  the  party  set  out  straight  for  Mount  Madong,  the  principal 
j>eA.k  to  which  they  had  observed  at  Ibi.     At  this  place  my  brother  was 
a-tt^^cked  by  fever.     Talbot  tried  in  vain  to  ascend  Mount  Madoug,  and 
on    ^ay  12  he  carried  my  brother  into  Wase,  where  there  was  a  doctor. 
Ais      soon   as  Wase  was  reached,  another  misfortune  befell  the  party; 
Xea^lx>t  became  ill  with  dysentery.    At  the  end  of  a  week  my  brother 
i^cfe-dB  quite  recovered,  and  went  out  to  reconnoitre  the  Murchison  range 
A^c^in,  bat  failed  to  ascend  Mount  Madong.    During  his  absence,  Talbot, 
thoiigh  still  very  ill,  pluckily  got  up  to  observe  an  occultation  of  the 
ii^oon,  and  a  most  successful  result  was  obtained.     Here  I  must  not  forget 
to  xxiention  the  Wase  rock,  an  immense  mass  of  igneous  rock  rising  sheer 
ou-t;   of  the  plain.     It  is  about  600  feet  high,  and  was  probably  the  tube 
of    ciL  volcano,  of  which  all  the  rest  has  been  denuded  away. .   It  was 
^▼i<3ent  that  the  best  way  of  connecting  the  peaks  was  by  triangulation 
froxu  a  measured  base  at  the  bottom,  and  this  was  eventually  accom- 
pli slied,  but  not  without  considerable  difficulty  owing  to  the  hostility 
^^  t.lie  Montoils. 

The  party  went  on  by  slow  stages  round  the  eastern  foot  of  the 

Uadong  mountains,  and  on  June  23  arrived  at  Langtam,  a  large  pagan 

village,  the  capital  of  the  Yergum.     Here  they  managed  to  get  into 

touch  with  the  people,  with  the  result  that  the  chief  and  his  principal 

i&en  made  pathetic  appeals  to  them  to  form  an  alliance  to  attack  three 

tribes  who  lived  on  the  top  of  the  mountains,  and  were  the  hereditary 

foes  of  the  Yergum.     The  party  climbed  the  hill  to  visit  the  great  Ju-ju 

place  of   all   the  Yergum,   the  dwelling  of  a  great  magician,   who 

pretended   to   foretell  the   future   to   those   who  brought  goats  to  be 

sacrificed.     He  is  their  last  court  of  appeal  in  settling  disputes  and 

difficulties,  and  the  skins  of  all  leopards  and  lions  are  claimed  by  him. 

Passing  the  eastern  wing  of  the  Madong  mountain,  the  party  found 

themselves  in  the  Angoss  country,  where  the  people  live  in  large  villages 

without  any  stockades.     The  country  was  hilly,  with  numbers  of  isolated 

rocks  like  that  of  Waso,  and  so  hard  was  the  ground  that  the  hoofs  of 

he  horses  were  worn  down  to  the  quick.     In  these  parts  they  came 

^088  an  extraordinary  amount  of  mica ;  the  path  followed  shone  with 

like  silver,  and  on  either  band  there  were  groat  peaks  of  it.     In  such 

itony  soil  it  must  have  been  difficult  to  grow  crops,  and  the  whole 

1  was  mapped  out  into  little  terraces,  built  to  hold  up  the  rain  as  it 

down  the  hill,  and  prevent  the  soil  from  being  washed  away. 


diiyu,  fi-xed  the  pcxjitioo  of  the  town,  and  uade  a  cunneotiuti  by  triangula- 
tiuD  with  Mount  Bull.  The  expedition  thun  passed  through  the  hilly 
iroHHtona  country  notth'east  of  Bauohi,  over  the  river  Gongola. 

From  the  top  of  a  bill  called  Ealam  some  ounoue  peaks,  in  the 
(lireotion  they  wanted  to  folKiw,  wore  discerned  lying  some  35  to  40 
miles  off  along  the  horizon.  The  village  of  Alia  was  reached  on 
August  in.  From  here,  after  an  eight  howra'  walerlesa  march,  they 
came  to  some  most  extraordinary  countiy  belonging  to  the  pagan 
Eerri-korri,  It  is  ojly  necessary  to  describe  the  town  of  Gamari,  as 
it  will  Im  found  typical  of  all  the  rest.     Atnid  an  alluvial  plain  r~ 
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a  huge  circular  luaai  of  ohalk  with  precipitous  cliffs  Btretching  sbeer 
up  on  every  side.  At  the  top,  300  to  600  feet  al>ove  the  plain,  the 
masG  forms  an  absolutely  level  plateau,  crowded  with  villages.  In  the 
Tuidat  of  the  plateau,  again,  riaes  a  very  steep  peak  of  ironstone  or 
laterite,  which  for  about  50  feet  mounts  by  huge  steps  or  terracos 
itraight  as  the  walls  of  a  bouse.  In  the  first  terrace  a  series  of  deep 
iw  wells  have  been  dug;  these  completely  encircle  the  peaks  at 
distance  of  10  yards  or  so  from  one  another.  From  the  top  of  the 
most  wonderful  sight  presents  itself.  One  looks  down  on  to 
the  plateau  and  sees  olustera  of  hamlets,  each  surrounded  by  a  little 
"wall  of  mattiiig.     Among  them,  and  particularly  along  the  edge  of  tha 


etraig 
^b*noi 
^Bdist) 
Beak 


oliS^  are  curious  mud  grauariL's,  something  of  the  ehapffof  an  elongated 
beehive,  and  covered  with  a  neatly  plaited  straw  cap  to  keep  out  rain. 
They  are  raised  above  tho  ground  like  hayricks  or  corn-stacks  iii 
England,  and  their  height  varies  from  20  to  30  feet.  The  grain  is 
extraQt«d  by  means  of  a  boy,  who  climbs  up  a  ladder  on  the  outside, 
t*kcii  off  the  cap,  and,  jumping  in,  passes  out  the  corn  to  men  who  have 
mounted  to  receive  it.  SoattereJ  over  the  plateau  are  ponds  of  water 
which  never  dry  up,  bat  this  is  80  chalky  that  it  can  only  be  used  for 
washing. 

~  I  reach  the  plateau  from  the  plain,  it  was  neoeuary  to  olimb  up 
1  which  zigzag  steps  had  been  cut.     At  the  top  the  barricade 
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of  the  Bironghold  had  to  be  forced,  and  the  plateau  w%8  reached  in 
safety.  With  great  difficulty  the  pacific  intentions  of  the  party  were 
explained ;  then  the  chief  came  dowD,  and  within  half  an  kour's  time 
carriers  and  Eerri-kerri  were  hobnobbing  together  as  if  they  had 
known  one  another  for  years.  The  Eerri-kerri  are  a  taU«  slim  race, 
and  have  little  negro  strain  in  them.  They  wear  fine  clothes  made 
from  native  cloth,  are  very  good  metal  workers,  and  their  sword-blades, 
of  peculiar  shapes,  are  finely  engraved.  From  their  own  acoounti  tiiey 
have  lived  on  these  strauge  strongholds  from  time  immemorial,  and  no 
tradition  of  an  older  race,  dispossessed  by  them,  has  been  handed  down. 
Their  crops  are  cultivated  on  the  plains  below,  but  a  six  months'  supply 
of  food  is  always  kept  in  the  granaries  already  described.  Even  tliis 
plain,  however,  was  well  protected,  for  it  was  honeycombed  with 
deep  trenches,  so  well  covered  with  thin  leaves  and  branches  as 
to  make  them  quite  invisible  to  any  one,  even  on  the  brink.  These 
were  specially  made  as  a  protection  against  the  invading  horsemen 
of  Bornu. 

The  next  day,  August  1 2,  the  party  left  Oamara  and  went  to  Lewe, 
another  Eerri-kerri  stronghold.  Looking  northward  from  Lewe,  a 
series  of  tall  plateaux  stretched  for  miles,  out  of  which  there  rose  long 
parallel  ridges  of  crumbling  igneous  rock.  There  was  not  a  single 
point  to  which  observations  could  be  taken.  The  party  therefore 
decided  to  double  back  in  a  south-easterly  direction,  and  reached 
Ashaka  on  August  17.  Ashaka  was  the  rendezvous  for  the  expe- 
dition after  leaving  Ibi.  Jos^  Lopes,  with  the  two  steel  boats  containing 
all  the  stores,  had  alroEtdy  arrived,  and  Gosling  came  in  ten  days  later. 
He  had  gained  the  Gongola  after  an  interesting  shooting-trip  in  the 
Wase  district,  where  he  shot  a  magnificent  giraffe,  the  first  specimen, 
I  believe,  to  be  obtained  in  West  Africa.  Both  Gosling  and  Lopes 
experienced  considerable  difficulty  in  ascending  the  Gtongola ;  the  river 
was  then  at  its  full,  and,  flovTing  as  it  does  at  a  steep  incline,  the  onrrent 
was  very  strong,  8  miles  an  hour  in  many  places.  The  whole  country 
was  famine-stricken. 

And  now  I  must  return  to  my  own  journey  through  the  centre  of 
Nigeria,  where  I  made  zoological  collections.  On  July  30  I  arrived  at 
Loko  on  the  Benue,  and  left  the  next  day  for  Eeffi,  travelling  through 
a  flat  bush-coverod  country,  which,  after  a  two-days*  march,  becomes 
broken  in  places  by  groups  of  cone-shaped  wooded  hills.  Prom  Eeffi 
I  took  a  north-easterly  direction  to  a  Fulani  town  named  Darroro,  at 
the  foot  of  a  lofty  hill  range,  the  stronghold  of  the  fierce  Eagorra  tribe, 
who  are  head-hunters.  Natives  working  in  the  fields  are  continually 
being  raided  by  these  people,  and  their  heads  cut  off.  Like  many  of 
the  pagan  hill  tribes,  the  Kagorra  are  strongly  built.  Their  features 
are  coarse  and  disagreeable,  showing  a  marked  resemblance  to  the  tribes 
south  of  the  Benue.     They  are  keen  hunters,  and  fight  with  poisoned 
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Tliey  nae  Bmall  MU  ponit^s,  and  hy  meatiB  of  theao  keep  np  a 
lerfect  system  of  oommunicatioa  from  one  bill  to  another.    They  inhabit 
■  the  hilly  oouatry  lying  between  Danoro  and  Badiko. 

After  leaving  the  Eachia  and  Panda  hilte,  I  reached  a  village  named 
Ptftti.  within  the  borders  of  their  country.      The  village  consisted  of 
omall  mud  huts,  cemented  to  the  projecting  rocks  of  a  high  bill.     The 
Mtha  to  these  mud  strongholds  take  all  one's  energy  t«  climb,  and, 
Lndtng  among  the  steej)  rocks,  are  no  larger  than  what  a  goat  would 
Id  one  of  their  hut«  1  came  across  a  row  of  human  skulls ;  in 
i  small  bin  ponies  were  bidden  away.    From  my  oamp  at  tbe 
Bfcot  of  this  bill,  I  watched  these  curious  people  squatting  in   groupi 


lonkeys  basking  in  tbe  sun,  bours  at  a  time,  on  tbe  great  pro- 
jecting slabs  of  rook.  On  one's  approach  they  would  suddenly  disappear 
into  their  rock  dwellings. 

Lying  to  tbe  west  of  the  Kagurra  country  are  the  Kacbia  and  Panda 
bills.  They  are  a  continuous  range,  and  run  in  a  south- westerly 
direotiou,  forming  tbe  watershed  of  tbe  Gurara  and  Kaduna  rivers. 
Living  in  these  bills  are  tbe  Eaobia  pagans,  amongst  whom  marriage 
rnutoms  are  not  recognized.  Nothing  but  leaves  are  worn,  but  the 
wom«u  uae  a  curious  ornament,  encased  in  brass,  8  inches  long,  cylin- 
drical iu  ubape,  and  made  of  twisted  rope.  This  is  bung  down  over  tbe 
tjftwer  part  of  tbe  back,  and  ia  kept  in  position  by  a  string  round  the 
It  liaa  a  curious  effect,  aud  at  a  distanee  gives  one  the  impression 
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of  a  tail.  The  lips  of  the  older  women  pout  out  beyond  the  note, 
caused  by  rounded  pieces  of  wood  (the  pelele  of  other  regions)  inserted 
into  holes  in  the  upper  and  lower  lips.  Their  bodies,  even  those  of  the 
babies,  are  smeared  over  with  red  clay.  For  three  days  my  route  lay 
through  the  fertile  valley  of  the  E[aduna,  and  then,  turning  eastward 
to  Bauchi,  I  traversed  a  thick  bush  country  whose  predominant  features 
were  groups  of  flat-topped  granite  hills,  sparsely  covered  with  trees, 
and  generally  rectangular  in  shape. 

Most  of  the  towns  are  pagan  Fulani.  The  intermingling  of  the 
Fulani  race  with  their  conquered  pagans  makes  it  difficult  now  to 
trace  the  Fulani  shepherd  of  olden  days.  He  survives  only  in  the 
cow-Fulanis,  who  lead  a  nomad  life,  living  entirely  in  the  bush.  These 
people  travel  in  small  bands,  driving  their  flocks  from  one  district  to 
another,  according  to  the  seasons  and  supply  of  water.  They  seldom 
approach  the  towns,  but  form  small  markets  on  certain  days  where  the 
people  of  the  adjoining  villages  can  come  and  buy  their  milk  and 
butter.  Cowries  are  only  taken,  and  silver  is  refused.  The  women 
are  handsome,  tall,  and  pale  skinned,  their  oval  faces  half  hidden  by 
thick  twists  of  silky  hair  falling  over  the  shoulders.  On  more  than  one 
oooasion  I  came  across  these  nomads  holding  markets  by  the  roadside. 

From  Bauchi  I  journeyed  by  Goram  and  Ako  to  the  river  Gongola. 
The  towns  in  this  district  are  all  Fulani,  with  a  mixture  of  Hausa. 
At  Ako  I  witnessed,  for  the  first  time,  the  Hausas  wrestling.  Towards 
sundown  the  whole  town  repairs  to  the  market-place,  where  a  large 
ring  is  formed.  At  one  side  the  king  and  his  courtiers  are  present. 
The  wrestlers  are  naked  except  for  the  short  wrestling-skirt  of  cloth, 
gorgeously  patched  and  ornamented  by  cowrieHshells  and  tails  of  the 
chase.  The  wrestling  is  carried  out  to  the  accompaniment  of  drums, 
whose  beats  increase  in  volume  as  the  match  becomes  more  exciting, 
great  yells  of  approval  now  and  again  going  up  from  the  sea  of  black 
heads.  The  women  whom  the  wrestlers  are  fighting  for  cheer  them 
on  by  a  continuous  clapping  of  hands.  Before  wrestling,  hands  are 
shaken  and  umpires  appointed.  In  every  move  the  wrestling  is  Bomano- 
Greek,  and  in  all  probability  the  mode  has  come  through  from  Egypt 
after  the  Roman  occupation,  picked  up  by  the  travelling  Hausa  in  the 
markets  and  bazaars. 

On  October  9  I  entered  Bornu  on  my  way  to  Yo.  A  thirsty  trek 
of  seven  days  brought  me  to  the  Yo  river,  sometimes  known  as  the 
Waube,  or  Eomadugu.  The  latter  is  the  general  name  for  rivers  in 
this  part  of  Africa.  At  Geidam,  where  I  struck  the  river,  it  is  about 
40  yards  wide,  with  a  sandy  bed  and  an  average  current  from  1^  to 
2  miles  an  hour.  This  picturesque  little  river  with  its  winding  coarse 
is  the  sole  arterj^  of  Northern  Bornu,  so  natui-ally  attracts  the  life  of 
the  country  to  its  banks.  To  the  south  there  lies  a  barren  and.  waterless 
belt  of  30  miles  in  width  through  the  length  of  Bornu.     So  refreshing 
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and  unexpected  is  the  sight  of  this  narrow  river,  with  its  deep  waters 
and  olean-out  banks,  that  it  strikes  one  as  being  quite  out  of  place  in 
a  country  of  undulating  sandy  plains,  whose  surface  is  broken  by 
thickets  of  mimosa,  cactus,  and  burnt-up  grass.  Along  the  banks  there 
are  occasional  backwaters,  evidences  that  the  river  overflows. when  the 
rains  are  heavy  in  June  and  July.  Near  its  mouth  the  river  divides 
into  three  channels,  and  navigation  into  the  lake  is  impeded  by  a  bar 
of  sand,  caused,  no  doubt,  by  the  influence  of  the  north-east  wind  across 
the  lake.  This  river  is  now  the  boundary  between  us  and  the  French. 
The  inhabitants,  who  are  the  Mobburs,  are  now  found  in  greater  numbers 
on  the  French  side.  This  is  due  in  a  great  measure  to  the  fact  that 
they  have  not  forgotten  the  oppression  of  former  days,  inflicted  on  them 
by  the  Eauuris,  whose  rule  was  predominant  in  Bomu,  and  is  still  in 
a  modified  form  upheld  by  us. 

On  October  26,  I  arrived  at  Yo,  where  I  found  all  our  stores  and  the 
steel  boats.  This  place,  about  30  miles  by  water  from  Lake  Chad,  was  to 
be  our  next  base.  The  journey  of  the  boats  had  been  successfully  carried 
oat  by  Gosling  from  Ashaka,  where  they  had  been  taken  to  pieces  by  my 
ooUeotor  Lopes,  and  the  sections,  weighing  some  1 70  lbs.  each,  cariied 
to  the  Yo  river,  a  trek  of  seven  days.  Here  they  were  put  together  again 
in  less  than  two  days,  and,  carrying  all  the  stores  of  the  expedition, 
descended  the  river  without  mishap  to  the  town  of  Yo. 

We  must  now  go  back  to  the  survey  party.  From  Ashaka  Talbot 
left  for  Mount  Zogobi,  the  needle-shaped  mountain  which  he  had  observed 
from  Mount  Bagi.  His  route  took  him  through  the  Barburr  country 
past  Gulani,  a  town  strongly  fortified  against  the  inroads  of  the  Fulani, 
who  have  driven  the  Barburrs  to  within  their  present  restricted  limits. 
The  latitude  of  Mount  Zogobi  was  fixed.  Thence  his  route  lay  in  a 
north-easterly  direction,  and  he  eventually  reached  the  territory  of  the 
Marraghi.  The  party  moved  on  to  a  hill  near  Arris,  and  found  a  dead- 
level  plain  lay  to  the  north  and  north-east,  not  only  without  hills,  but 
absolutely  devoid  of  conspicuous  points,  so  the  only  way  of  surveying 
across  it  was  by  a  rigorous  traverse,  which  was  accomplished  under 
the  greatest  difficulties.  Owing  to  the  density  of  the  bush  and  the 
want  of  water,  the  progress  was  as  slow  as  half  a  mile  to  a  mile  a  day. 
About  this  time  my  brother,  coming  from  Gujba,  whither  he  had  gone, 
mapping  the  while,  to  arrange  transport  of  the  boat's  sections  from 
Ashaka,  joined  Talbot  again,  and  they  continued  the  traverse  to 
Uaifoni.  At  Dallwa,  where  it  was  particularly  arduous,  necessitating 
their  standing  at  times  up  to  the  waist  in  swamp,  my  brother,  who 
only  recently  had  had  an  attack  of  fever,  collapsed,  and  for  the  first 
time  gave  in.  Then  a  most  unfortunate  thing  happened.  A  message 
from  two  officials  came  in,  requiring  his  presence  at  a  point  on  the 
Uaifoni- Yola  road.  As  the  question  involved  the  conduct  of  the  survey, 
with  charaoteristio  thoroughness  he  considered  it  necessary  to  attend  in 
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persOD.  He  got  up  from  his  bed  and  rode  to  meet  the  officials,  and  then 
returned  unable  to  stand,  and  in  the  grip  of  the  illness  for  the  last  time 
he  was  carried  into  Maifoni,  where,  in  spite  of  the  untiring  efforts  of 
Dr.  Parsons  and  Talbot,  who,  as  physician  and  nurse,  showed  a  splendid 
devotion,  dfter  a  fight  of  six  weeks,  he  died  November  13,  oonsoiouB  and 
cheerful  to  the  end. 

Five  days  later  Talbot  and  I  left  Maifoni  with  the  object  of  carrying 
out  a  vigorous  traverse  to  Kukawa,  at  which  place  the  labours  came  to 
an  end  that  are  embodied  in  the  map  now  published  in  the  Oeographical 
Journal, 

From  Eukawa  we  went  to  Eaddai,  the  new  base  from  which  we  were 
to  carry  out  our  survey  of  the  lake.  Here  I  must  remind  you  of  the 
valuable  work  which  French  officera  have  done  in  the  exploration  and 
mapping  of  Lake  Chad  in  recent  years ;  but  I  think  it  best  to  confine 
myself  in  this  paper  to  my  own  explorations,  and  leave  it  to  geographers 
to  deal  as  a  whole  with  the  information  thus  placed  at  their  disposal 
The  removal  of  the  base  from  Yo,  distant  36  miles,  necessitated  several 
journeys  of  the  boats,  so  that  that  part  of  the  shore-line  became  well 
known  to  us.  The  boats  took  a  course  varying  from  1|-  to  2  miles  from 
the  shore,  where  the  average  depth  of  water  was  3  feet,  with  a  hard 
bottom.  This  was  in  December.  In  March  the  depth  was  4  feet, 
probably  to  be  accounted  for  by  the  lake  having  received  its  full  comple- 
ment of  water  from  the  Yo  river.  With  the  exception  of  a  few  island 
stretches  of  reed  with  no  firm  ground,  there  is  good  open  water  about 
20  miles  in  width  at  its  broadest  part,  and  nowhere  does  the  depth 
exceed  4  feet.  The  shore  here  is  quite  open,  with  rough  grass  fre- 
quented by  kob,  gazelle,  and  large  herds  of  hartebeest.  It  has  an 
average  width  of  1^  mile,  and  beyond  that  there  are  thick  woods  of 
mimosa.  There  are  gentle  bay  formations  all  along  the  shore,  and  the 
slope  of  the  land  to  the  water  is  so  gradual  that  there  are  no  banks,  and 
except  in  one  or  two  places,  the  lake  can  be  reached  without  difficulty, 
for  there  is  scarcely  any  marsh,  and  the  land  is  firm  with  a  sandy  soil. 

We  made  preparations  to  gain  the  eastern  shore  of  the  lake.  Our 
crew  consisted  of  eight  men  as  polers.  It  was  necessary,  moreover,  to 
travel  light,  and  two  camp-beds  and  enough  food  for  five  days  completed 
the  equipment.  Accordingly,  we  left  the  next  day  with  the  intention 
of  striking  in  a  south-easterly  direction.  We  soon  discovered  there  was 
none  too  much  water ;  only  an  average  depth  of  1^  foot  could  be  found. 
During  the  first  12  miles  it  was  impossible  to  go  south  ;  a  great  barrier 
of  dense  marsh  lay  to  our  right.  Hoping  to  find  an  outlet,  we  followed 
this  belt  as  close  as  possible,  but  were  eventually  compelled  to  take  a 
north-easterly  course,  the  marsh  giving  way  to  continual  low-lying  land 
in  the  form  of  bays,  in  many  places  unapproachable  owing  to  thick  mud. 
Our  prospects  the  first  day  were  anything  but  bright,  and  the  impossi- 
bility of  getting  into  touch  with  the  Buduma  did  not  improve  matters. 
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I  Towards  simdowu  we  eighte 
El»;,  and  evidently  engaged 


I  large  fleet  of  canoee  lying  in  a  re«d-girt 

fisliing  operatioiiM.    Here  wag  our  chatioe, 

had  not  observed  us,  and  under  cover  of  the  growing  darltness  wo 

>Ie  silently  along  under  the  lee  of  a.  promontory,  and  came  within  500 

rda  of  theu.     Then  a  great  commotion  followed.     The  canoes  were 

iwn  up  out  of  tlie  water,  and  boats  and  men  disappeared  into  the 

reeds.     The  next  day  the  water  to  onr  left  became  studded  with  in- 

tniaierable  email  sandy  islandt),  overgrown  with  tall  grass,  and  many 

strewn  with  shelln.     Onr  course  now  lay  in  a  strait,  where  from  bay  to 

^illand  the  distance  averaged  2  miles.     In  the  vicinity  of  the  talands,  the 


(lottom  was  shelly,  sometimes  iirm.lmt  more  usually  with  a  layer  of  sofl 

Ic  mud,  var>-ing  from  *i  inches  to  unknown  depths.    Throughout  the 

)ay  a  strong  north-ea<it  wind  was  blowing,    Ju  one  way,  we  were  thank- 

Ffiil  far  this,  for  it  scattered  the  great  hordes  of  mosquitoes  that  usually 

I  nade  our  life  a  burden  to  ua  at  night.     On  account  of  these  pests  star- 

L  work  was  impossible,  and  consequently  latitudes  had  to  be  taken  during 

Ibe  day.     After  this  strong  wind,  we  were  dismayed  to  find  the  next 

morning  that  the  water  had  fallen  1 0  inches,  leaving  a  depth  of  barely 

9.     For  several  dajs  we  toiled  along  with  hardly  any  progress,  the  boat 

often  eciaping  along  the  thick  mud.     Our  hopes  wore  more  than  onoe 

raised  by  the  sight  of  what  we  took  to  bo  Buduma  settlements  on  the 

Und  to  onr  right,  but  on  approaching  these,  they  turned  out  to  be 
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deserted  cattle-stations,  which  consisted  of  reed-built  huts  very  small  in 
circumference,  not  more  than  4  feet  high,  and  the  sides  towards  the  pre- 
vailing wind  always  plastered  with  mud. 

By  now  we  found  that  our  provisions  had  run  out,  so  to  procure  food 
we  frantically  waded  up  to  our  waists  in  mud  after  duck,  which,  before 
so  strange  an  invasion,  immediately  took  refage  in  flight.  We  there- 
fore had  to  pay  our  attention  to  the  flocks  of  kittiwake  gulls  which  often 
circled  about  us,  and  it  was  not  long  before  we  had  spitted  and  roasted 
some  before  the  fire  in  our  boat.  The  following  evening,  however,  our 
plight  became  serious,  for  cartridges  were  almost  finished,  and  we  were 
obliged  to  make  for  rats,  which  abound  on  the  islands,  digging  them  out 
of  their  holes  and  making  humble  pie  of  them,  and  this  is  how  we  lived 
for  another  six  days,  ever  hoping  to  find  a  passage  to  the  east;  but, 
realizing  at  last  the  neoessity  of  bringing  our  trip  to  a  close,  we  changed 
our  course  to  west,  and  after  a  tedious  winding  through  a  network  of 
islands,  we  merged  into  open  water  with  a  depth  of  2  feet.  This  con- 
tinued for  a  distance  of  15  miles  till  the  To  mouth  was  reached,  where 
we  encamped  on  a  small  island,  the  site  of  a  Budnma  fishing-station, 
which  presented  a  picturesque  sight.  There  was  a  fleet  of  some  twenty 
canoes,  many  fall  of  dried  fish ;  while  hanging  from  frameworks  of  poles 
was  fish  in  the  process  of  drying.  These  stations  are  "bagas"  or 
markets  of  the  Buduma,  where  the  inhabitants  of  the  Bomu  villages 
repair  on  certain  days  in  the  week  and  buy  the  dried  fish  with  their 
grain,  which  is  not  grown  by  the  Budumas.  The  fish  is  mainly  caught 
in  nets,  but  the  larger  ones  of  2  feet  and  upwards  in  length  are  speared. 
Their  canoes,  made  of  thick  bundles  of  dry  reeds  tied  together  and  turned 
up  at  the  prow,  are  most  picturesque.  A  good  canoe,  which  takes  about 
a  month  to  construct,  will  last  as  long  as  two  years.  They  are  generally 
18  feet  long,  and  about  3  feet  wide.  Lighter  canoes  are  also  made,  for 
travelling  over  shallow  water  and  for  escapes  from  sudden  attack. 

On  December  23  we  arrived  back  at  Kaddai,  where  Q-osling  awaited 
us.  Here  Talbot  bade  us  farewell,  taking  home  with  him  all  the 
materials  for  the  construction  of  a  map  and  many  zoological  oollections. 

By  the  middle  of  February,  Gosling,  after  elephant-hunting  near  the 
shores  of  the  lake,  where  he  obtained  a  fine  animal,  left  with  a  trans- 
port of  bullocks  for  Kusseri,  our  next  objective,  and  a  week  later  I 
started  with  the  two  steel  boats  well  equipped  to  endeavour  once  more 
to  find  a  way  across  the  lake  to  the  Shari.  I  again  took  the  direction 
of  the  Yo  mouth,  passing  an  island  on  the  way,  where  I  coimted  a  herd 
of  sixty  hippopotami  that  had  been  driven  to  the  lake  by  the  falling 
of  the  river.  Beyond  the  river  I  traced  good  water  to  the  depth  of 
4  feet  as  far  as  a  promontory  where  the  shore-line  receded  to  the  north- 
west, forming  a  large  bay.  From  this  point  I  struck  a  north-east  by 
east  direction.  At  a  Buduma  fishing  island  I  induced  two  boys  to 
come  with  me  as  guides.     For  16  miles  I  found  good  open  water,  with 
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a  average  depth  of  3  feet,  and  then  my  course  lay  through  a  maaa  of 
tall  islands,  with  a  depth  of  1  foot  over  unfathomahle  black  nind. 
a  struggled  on  for  10  miles,  the  men  often  wading  and  pushing  up 
J  their  cheata  in  mud.  Then  the  depth  of  the  water  decreased  to 
B  inches,  and  as  darkness  would  be  falling  in  two  houre,  with  a  supreme 
re  jnst  managed  to  get  the  boats  in  time  to  an  island  some 
I  yards  distant.  The  next  morning  I  found  that  we  were  near  the 
tat  shore  of  the  lake,  for  there  were  horsemen  to  be  seen  on  the  land 
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about  a  mite  beyond  the  island.  I  also  found  that  the  two  Buduma 
boyn  had  taken  advantage  of  the  neurueas  of  the  land,  and  had  decamped 
dnring  the  night  with  the  blankets  of  two  of  the  men.  We  were  all 
Mtoniabfld,  for  there  were  their  footeteps  in  Ihe  mud,  where  our  men 
had  waded  to  the  chest,  no  that  they  had  run  over  the  mud  like  moor- 


My  next  course  was  in  a  south-easterly  direction,  among  innnroerable 
iaUodB.  through  which  I  struggled  for  fourteen  days.     My  difficulties 
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were  increased  by  the  Harmattan,  which  was  blowing  very  strong  at 
this  time.  It  would  rise  daily  at  9  a.m.  and  by  twelve  o'clock  the  snn 
wonld  be  blotted  ont  by  a  dense,  damp  mist,  throngh  which  we  had 
to  grope  our  way,  miserably  cold.  To  show  how  strangely  the  water 
shifts  with  the  wind,  one  morning,  in  retracing  our  course  of  the  evening 
before,  we  found  the  water  had  gone,  leaving  numbers  of  fish  of 
enormous  size,  some  4  feet  long,  stranded.  As  I  could  find  no  passage 
southward,  and  my  men  were  worked  out,  I  decided  to  retrace  my 
route  to  Eaddai  and  rofit  for  another  attempt. 

On  March  20  I  took  the  same  course  as  our  first  journey,  hoping  still 
we  had  missed  the  passage,  but  our  estimate  of  the  impassability  of  the 
reed-belt  to  the  south-east  was  only  confirmed ;  to  be  absolutely  certain, 
I  decided  to  try  and  cut  a  passage,  and  for  that  purpose  returned  to  a 
point  about  5  miles  east  of  Kaddai  that  seemed  the  most  favourable. 
On  the  outward  journey  we  came  upon  a  large  Buduma  fishing  fleet 
for  the  first  time.  As  we  were  in  great  need  of  a  guide,  we  made  in 
their  direction.  At  first  they  mistook  us  for  other  Budumas,  whom 
they  considered  as  easy  prey ;  for  it  is  their  habit  to  plunder  one  another 
when  they  get  the  chance*  Accordingly,  they  closed  up  ready  for 
attack.  But  soon  they  realized  their  mistake,  and  the  tables  were 
turned.  Before  we  could  get  up  to  them — and  the  crews  of  the  boats 
were  straining  every  nerve — many  of  the  boats  burst  out  into  flames, 
and  the  Budumas,  swimming  like  otters  underneath  the  water,  dis- 
appeared into  the  reeds.  The  boats  were  piled  up  with  dried  fish,  and 
hidden  underneath  straw  mats  we  found  four  slave  bOys,  who  were  the 
victims  of  a  traffic  carried  on  between  the  Budumas  and  Tubus.  They 
were  in  a  shocking  condition,  and  we  took  them  back  and  released  them 
at  Eaddai. 

But  to  return  to  our  attempt  to  cut  through  the  reeds.  We  worked 
steadily  for  two  days,  cutting  a  distance  of  about  800  yards,  and  beyond 
that  I  waded  a  mile,  but  there  was  no  end  to  the  reeds  and  *'  maria  " 
bush.  On  this  journey  we  came  upon  a  most  strange  discovery,  actually 
within  our  course.  Sunk  just  below  the  surface  were  the  remains  of 
a  boat,  which  the  boys  hailed  at  onoe  as  those  of  a  white  man's,  and 
they  were  right.  It  was  made  of  oak,  and  some  8  feet  long,  and  must 
have  been  in  this  position  for  years.  I  can  only  think  it  was  the 
English-built  boat  which  the  traveller  Overweg  is  known  to  have  taken 
out  with  him  some  fifty  years  ago. 

I  now  abandoned  this  my  third  attempt,  and  once  more  returned 
to  Eaddai.  When  within  half  a  mile  of  the  shore,  we  found  the  water 
had  disappeared,  and  as  it  was  late,  and  we  were  too  exhausted  to 
attempt  to  drag  the  boats  over  the  intervening  mud,  the  men  slept 
in  the  boats,  and  my  bed,  with  mosquito  net  adjusted,  was  put  up  in 
6  inches  of  water,  and  that  night  I  slept  on  the  fioor  of  the  lake.  In 
the  morning  the  water  rose  earlier  than  I  did,  and  I  had  jost  time  to 
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get  out  of  bed  aa  the  lake  was  getting  in.    The  wind  was  now  blowing, 
and  after  waiting  for  two  hours  there  waa  euough  wat«r  to  carry  us  in. 

The  next  few  days  were  occupied  in  taking  the  boats  to  pieces.  In 
the  mean  time  I  trekked  by  the  shore-line  of  the  lake  due  south,  and 
explored  every  corner  in  the  hopes  of  finding  an  outlet,  and  it  was 
xiot  till  I  disooTered  a  Budama  fish  market,  called  the  Kaua  Baga, 
C3r  Seyorum,  25  miles  from  Kaddai,  that  I  once  again  saw  open  water. 
^Setween  Kaddai  and  this  Baga  the  whole  ehoro-line  is  a  vast  reed  bed, 
^utd  tto  water  for  miles  can  be  seen,  but  targe  billowing  clumps  of  maria 
tiush  12  to  20  feet  high  alternating  with  tall  read. 


Desertion  and  sickness  amongst  my  party  became  life,  and  1  found 
ajwlf  left  with  only  seven  men.  By  many  tedious  jouraeys,  carrying 
tW  iiectLons  along  the  shore  of  the  lake,  over  rough  ground  and  marsh, 
I  eventually,  after  one  and  a  half  months,  got  everything  up  to  the 
Kiaa  Baga.  On  reconnoitring  tho  water  from  this  place,  I  found  a 
ilepth  of  4  feet,  and  that  it  was  nothing  more  than  a  large  bay,  enclosed 
w  every  side  by  great  beits  of  reed  5  to  6  feet  high.  A  day's  cutting 
Uirough  the  reeds  and  maria  bush  for  nearly  2  miles  in  a  north-east 
bj  ettst  direotiou  brought  me  into  a  series  of  large  buys  of  the  sauie 
wpeot  aa  the  first.  Here  the  depth  waa  3  feet  over  very  pale  grey 
amd.  The  next  cutting,  0  miles  in  leugth  through  taU  reed  growth, 
ftpyruM,  and  maria  bush  as  far  as  the  e3'e  could  reach,  oocu])ied  two 
^_     No.  U. — AuausT,  190T.]  l 
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days.  During  these  operations  we  were  obliged  to  spend  the  nights 
huddled  up  in  the  boats.  Sleep  was  out  of  the  question.  We  were 
attacked  by  hordes  of  mosquitoes,  and  we  prayed  for  the  morning  to 
come.  Many  of  the  men,  maddened  with  pain,  preferred  to  sit  up  to 
their  necks  in  water  all  night.  I  observed  three  speoies  of  mosquito, 
one  as  large  as  a  small  fly,  very  dark,  and  with  a  transparent  body, 
which  grew  to  enormous  proportions  when  distended  with  blood.  In 
spite  of  all  these  mosquitoes,  I  never  experienced  a  day's  fever  when 
on  the  lake. 

In  the  course  of  the  work  the  men  discovered  a  gigantic  turtle, 
nearly  100  lbs.  in  weight,  with  a  shell  of  a  pale  lemon  oolour.  On 
getting  through  the  reeds  we  found  good  water,  averaging  a  depth 
of  5  feet.  The  aspect  of  the  lake  was  now  quite  different  from  that 
of  the  Yo  basin.  The  small,  low,  flat  islands  of  the  latter  gave  way 
to  big  island  stretches,  which  formed  continual  promontories  ahead, 
overlapping  one  another  on  either  side  of  our  course,  with  channels 
sometimes  not  more  than  100  yards  wide;  at  other  times  forming  deep 
bays  as  much  as  2  miles  in  width,  lined  with  belts  of  dark  green  maria 
10  to  30  feet  in  height,  and  relieved  hy  the  reddish-brown  feathery 
branches  of  a  thornless  acacia.  Up  to  this  time  the  Budamas  had  held 
severely  aloof,  but  now  a  kachella,  or  chief,  of  a  large  fishing  fleet  we 
met  saluted  us,  and  offered  to  show  us  the  way  to  the  other  side.  On 
the  way  he  took  us  to  his  island,  Earraragga,  where  we  rested  for  two 
days.  This  island  presented  a  very  fertile  appearanoe;  the  delioate 
green  of  young  mimosa  leaf  was  a  pleasant  sight  after  the  sand-awept 
stretches  of  Bomu,  and  large  herds  of  cattie  roamed  about  at  will.  The 
kachella's  town  consisted  of  reed-built  huts,  conical  in  shape,  right 
down  to  the  ground.  Each  dwelling  had  its  low  round  mosquito-proof 
house  covered  with  close-woven  matting. 

The  Buduma,  or  Kuri,  as  the  Arabs  call  them,  all  speak  Kanuri. 
They  come  close  to  the  Kanembu,  with  whom  they  intermarry.  The 
men  are  tall,  often  over  6  feet  in  height,  with  well-developed  heads  and 
foreheadB,  but  blunt  uoses,  and  living  as  they  do  on  fish,  their  skins  are 
very  sleek  and  oily.  The  women  are  small,  and  resemble  the  Kanembu 
in  their  headdress — well-oiled  plaits  of  hair  hanging  down  all  round  the 
head,  with  a  raised  ridge  down  the  centre,  and  they  ornament  the 
twisted  curls  with  shells  and  silver  rings. 

On  the  fifth  day,  I  arrived  at  Wunnda,  a  Kanembu  town  on  the 
east  side  of  the  lake,  a  most  desolate-looking  country,  full  of  sand-dunes 
covered  with  scrubby  mimosa.  From  here  I  followed  the  shore  for  some 
25  miles,  and  then  a  south-westerly  course  brought  me  eventually  to  the 
mouth  of  the  Shari.  This  course  was  made  complicated  by  extensive 
belts  of  maria  that  frequently  closed  together  and  made  the  waterway 
winding  and  narrow.  In  these  channels  we  found  9  to  12  feet  of  water. 
About  12  miles  before  reaching  the  Shari  mouth,  one  leaves  the  gpreat 
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kibre  marU  belts  behind  aad  comes  out  into  maguiiioent  open  water, 
i  Chad  for  the  first  time  a«aumea  the  grandeur  of  a  lake. 
Before  leaving  Lake  Chad,  I  will  attempt  to  give  a  general  idea, 
based  npou  the  observations  I  was  able  to  make.  A14  regards  the  size,  I 
mode  it  considerably  loss  than  it  was  formerly  supposed  to  be.  For 
instance,  the  northern  part,  which  used  to  be  marked  on  the  maps 
as  60  milee  across,  I  fuund  to  be  not  more  than  40  miles,  and  my 
journey  across  the  centre  made  it  about  70  miles.  There  ia  an  idea 
t  the  lake  is  drying  up,  but  my  opinion  ie  that  it  does  not  alter  very 
nek,  and  I  believe  that  the  supposed  greater  original  area  is  simply 


4sa  to  taftOcarato  survey,  and  partly  to  the  fact  that  the  villages  on  the 
Bomn  aide  are  several  miles  distant  from  the  lake,  which  has  given  the 
impteesion  that  these  determined  a  former  shore-line.  But  I  think  that 
Iho  sole  reason  for  their  position  is  one  of  security,  fur,  as  there  are  no 
tnotaintDg  banks,  and  the  land  and  water  almost  lovel,  the  Harmatlau, 
whiob  caosea  the  water  to  flow  SOU  yardis  over  the  laud  with  an  ordinary 
wind,  drives  it  as  far  as  2  miles  when  the  wind  ia  strong.  Besides, 
1  was  told  by  the  King  of  Eaua,  a  town  situate  11  miles  from  the  lake, 
that  ID  a  great  flood  twenty  years  ago  tbe  water  had  reached  as  far  as 
the  town,  and  in  another  seven  year*  ago  it  had  risen  poat  it  and 
QOVffred  the  plain  as  far  as  a  place  called  Mongonnu.  While  the  flouds 
laatod,    the   Budumas    went  up  in  their    boats  aud  ustabLished  u  fish- 
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market  just  outside  Kaua.  Now,  on  the  eastern  shore,  where  there  are 
good  banks,  and  the  water  is  not  influenced  by  the  prevailing  wind, 
there  are  many  villages  dose  to  the  lake. 

Another  fact  that  has  perhaps  created  the  impression  that  the  lake 
is  decreasing,  is  that  chains  of  islands  that  once  were  separate  are  now 
more  or  less  joined  together  by  marsh.  But  I  think  that  this  may  very 
likely  be  due  to  the  silting  up  of  mud  and  sand  against  the  obstructioii 
of  the  islands  by  the  opposing  influences  of  the  Yo  and  Shari,  the  two 
rivers  that  feed  the  lake.  In  £Bbct,  my  observations  go  to  show  that  the 
lake  is  practically  two  lakes,  divided  by  the  25  miles  or  so  of  marsh  and 
maria  bush  that  I  attempted  to  cut  through,  and  these  form  the  separate 
basins  of  the  two  ri  vers.  Moreover,  a  Buduma  chief  told  me  that  there  was 
no  communication  between  the  two  parts,  and  I  found  that  the  people  on 
the  different  sides  knew  little  of  each  other.  This  impression  is  further 
borne  out  by  the  very  marked  di£ference  in  the  character  of  the  scenery 
and  the  people.  On  the  north,  the  shores  are  flat  and  bare,  and  the 
surface  of  the  water,  which  is  nowhere  more  than  4  feet  deep,  is  broken 
up  by  innumerable  small  uninhabited  islands  that  are  little  more  than 
'  sand-flats.  The  people  are  neither  numerous  nor  flourishing,  and  lead  a 
more  or  less  piratical,  lawless  existence.  But  in  the  south  or  Shari 
basin,  everything  has  a  more  flourishing  appearance.  The  depth  of  the 
water  is  from  6  to  9  feet,  and  the  islands,  which  form  prominent  features, 
are  fertile  and  thickly  inhabited.  Everywhere  the  maria  tree  grows 
luxuriantly,  and  its  close  dark  foliage  gives  a  sombre  character  to  the 
scenery.  This  is  the  real  home  of  the  Buduma,  who  are  a  prosperous 
enlightened  people,  gaining  their  wealth  by  flsh  and  potash,  and  count- 
ing it  in  numbers  of  wives,  slaves,  and  herds  of  cattle. 

Previoas  to  my  work  on  Lake  Chad,  I  had  the  fortune  to  witness 
a  Tubu  raid  upon  the  Mecca  caravan.  At  that  time  the  Yo  districts 
were  in  a  most  unsettled  state;  natives  went  about  fally  armed,  and 
only  travelled  by  night,  for  fear  of  the  Tubus,  who  were  on  the  war- 
path. These  people  are  the  nomad  robbers  of  the  Sahara,  and  lead 
a  camp  life.  Armed  with  long  spears,  and  mounted  on  small  quick 
ponies  and  camels,  they  cover  long  distances,  concentrating  suddenly 
when  a  raid  is  coutemplated,  afterwards  to  scatter  and  as  quickly  dis- 
appear. Many  of  the  lawless  Mobbur  are  their  worthy  allies,  acting  as 
spies,  and  sharing  a  portion  of  the  spoils.  While  the  last  great  Mecca 
caravan  was  travelling  through  this  country,  escorted  by  the  Eaohella  of 
Yo  and  his  horsemen,  it  was  heavily  ambushed  near  Bulturi,  a  two  days* 
march  from  Yo.  The  Mobburs  opened  the  attack  by  flights  of  poisoned 
arrows,  while  the  Tubu  horsemen  charged  on  the  flanks,  cutting  off 
numbers  of  the  flocks  of  the  caravan,  which  spread  over  2  miles  of  road, 
and  numbered  seven  hundred  people  and  nearly  a  thousand  cattle. 
With  the  loss  of  twelve  men  and  thirty  horses  killed,  the  Kachella,  who 
had  eight  spear- wounds,  with  his  hundred  horsemen,  kept  the  enemy 
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at  bay,  and,  under  the  protection  of  darkness,  brought  the  harassed 
carayan  into  Bnlturi,  where  for  five  days  the  Tubus  hemmed  it  in.  On 
the  fourth  day  the  Raohella  managed  to  get  a  runner  through  to  me, 
and  begged  me  to  come  and  rescue  him.  Accordingly,  with  all  ihe 
arrow-men  and  horsemen  I  could  muster  at  Yo,  I  reached  Bulturi  in 
time  to  relieve  him.  At  daybreak  we  moved  out  of  the  town,  prepared 
to  fight  our  way  back  to  To.  It  was  splendid  to  see  the  Eachella, 
man  over  6  feet  in  height,  mount  his  horse,  and  receive  the  homage 
of  his  warriors.  First  came  troops  of  arrow-men,  who  silently  advanced 
and  shook  their  bows  at  him ;  then  the  horsemen,  clad  in  cloaks  orna- 
mented with  patches  of  noolour,  upon  horses  dressed  in  thick  arrow- 
proof  coats,  came  on  in  line,  and,  raising  their  spears  above  their  heads, 
formed  round  him.  For  nearly  two  days  a  running  fight  ensued,  and  the 
caravan  toiled  painfully  along,  enveloped  in  the  dust  of  charging  horse- 
men. It  was  a  picturesque  sight.  Whole  families  were  there,  driving 
their  fiocks,  and  carrying  with  them  all  their  worldly  belongings,  and 
their  children,  perched  on  the  backs  of  bullocks  and  camels.  Amongst 
this  pilgrimage  there  travelled  pale-faced  Fulanis,  Hausas  from  Sokoto, 
handsome  dark-skinned  people  from  Melle  and  Timbuktu,  and  many 
Hallams  or  priests,  turbaned  and  clothed  in  white,  walked,  calm  and 
heedless  of  the  danger,  incessantly  telling  their  beads.  When  close  to 
To  the  Tubus  cleared  off,  and  the  Kachella's  warriors  concentrated  and 
advanced  past  me  in  a  long  line  towards  the  town,  and  then  the  women 
and  childen  crowded  round  the  king,  asking  the  news.  All  night  long 
the  hours  were  broken  by  the  wail  of  women  calling  upon  their  dead 
men  to  return. 

To  go  back  to  the  forward  movement  of  the  expedition.    On  May  26, 
after  three  months'  exploration  of  the  lake,  I  reached  the  delta  of  the 
Shari,  which  is  composed  of  two  main  channels  and  tliree  smaller  ones. 
In  May  the  main  stream  had  3  feet  of  water  at  the  mouth.     Before 
reaching  the  delta,  the  isolated  rock,  Haja-el-Hamis,  barren  and  volcanic, 
meets  the  eye.     The  Euri  or  Buduma,  who  live  at  the  Shari  mouth,  say 
that  seven  years  ago,  during  the  rains,  the  lake  washed  the  sii^es  of  the 
rock,   which  is  some  4  miles  away.     Ascending  the  Shari,  then  at 
its  lowest,  with  fine  steep  banks  and  an  average  width  of  500  yards, 
we  travelled  through   the  land  of  the  Eotokos,  the   giants  of  the 
Sudan ;   and  at  Gulfei,  the  big   Eotoko  chief,  some  6  feet  3  inches 
in  height,  received  us  with  all  his  infantry  and  horsemen.     Like  all  the 
Kotoko  towns,  Gulfei  is  extremely  well  built,  surrounded  by  a  thick 
mud  wall,  some  15  feet  in  height,  and  many  of  the  houses  are  two- 
storied.     They  are  generally  built  on  rising  ground,  with  the  king's 
quarters  on  the  highest  point,  where  a  drum  is  kept  to  give  the  alarm. 
Many  of  them  are  in  ruins  sinoe  the  invasion  of  the  Eotoko  country  by 
Fadre-el-Allah,  Rabeh's  son.     The  people  are  industrious,  cloth  making 
and  dyeing,  fishing,  and  farming  occupying  their  time. 
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After  leaving  Fort  Lamy  the  river  has  a  winding  oourse,  with  an 
average  width  of  800  yards,  now  and  again  widening  ont  to  a  mile. 
In  places  the  banks  are  well  wooded,  and  remind  one  forcibly  of  our 
English  woodlands,  with  well-grown  trees,  shady  glades,  and  green 
grass  underfoot,  the  resort  of  game  and  much  bird  life.  Thronghont 
its  entire  course  the  river  flows  through  a  ver}'^  flat  country,  much  of 
which  is  under  water  during  the  heavy  rains.  Away  from  the  banks 
the  trees  are  mimosa,  which  in  the  neighbourhood  of  Fort  Archam- 
bault  give  way  to  Senegambian  brush  growth,  and  hitherto  sandy  soil 
becomes  rich  and  of  a  reddish  colour,  which  lends  a  picturesque  appear- 
ance to  the  steep  banks  of  the  river.  By  the  middle  of  June  the  river 
rises  considerably,  and  by  July,  when  the  rain^  become  continuous,  it 
rises  rapidly  about  10  inches  a  day. 

Beyond  Miltu  the  flat  expanse  of  country  is  for  the  first  time  broken 
by  an  isolated  group  of  wooded  ironstone  hills,  known  as  the  Togbau, 
about  300  feet  in  height,  abutting  on  the  left  bank  of  the  river.  From 
the  top  a  vast  view  of  a  barren  country  presents  itself,  and  my  mind 
was  at  once  carried  back  to  a  similar  occasion,  when  I  viewed  the 
landscape  from  the  top  of  the  Eeffi  hills  in  Nigeria,  and  I  could  not 
help  being  forcibly  struck  by  the  contrast  of  the  two  scenes.  There 
as  far  as  the  eye  could  reach  stretched  wide  fields  of  yellowing  com« 
whose  surface  was  often  broken  by  clusters  of  hamlets  where  dwelt  the 
happy  harvesters,  while  here  on  all  sides  to  the  distance  lay  a  barren 
stretch  of  bush  and  sand. 

From  Fort  Lamy  onwards  the  Shari  region  is  thinly  populated. 
Between  Bus8o  and  Fort  Archambault  there  are  no  villages,  and  the 
magnificent  river  flows  through  a  silent  land,  untouched  by  traffic  of 
any  kind,  and  one  can  travel  for  days  without  meeting  a  single  native 
canoe.  Regarding  the  natives,  those  on  the  right  bank  belong  to  the 
kingdom  of  the  Bagirmi  people,  who  have  carried  on  for  years  a 
systematic  slave-raiding  against  the  Sara  tribes,  or  Eurdi,  as  they  are 
known  to  the  Bagirmi ;  inhabiting  chiefly  the  country  away  on  the 
left  bank,  where  they  live  in  small  communities,  scattering  their  huts 
among  their  crops  as  a  protection  against  surprise.  They  are  a  timid 
people,  but  good  and  industrious  farmers,  growing  ^chiefly  millet  and 
ground  nuts  ;  and,  what  is  rare,  both  men  and  women  work.  They  may 
be  observed  in  the  fields  together,  sowing  their  crops.  After  the 
ground  has  been  cleared,  the  man  walks  along  making  a  dab  in  the 
soil  at  intervals  with  his  native  hoe,  and  the  woman  follows  with  the 
seed,  which  she  places  in  the  hole  and  covers  up  with  her  foot. 

Closely  allied  to  these  people,  both  in  appearance  and  customs,  are 
the  Kabba-sara,  who  inhabit  the  vicinity  of  the  river  above  Fort 
Archambault.  Beyond  the  right  bank  to  the  east,  the  women  of  the 
Kabba-sara  insert  enormous  wooden  discs  4  inches  in  diameter  in  holes 
bored  in  the  upper  and  lower  lips,  and  the  face  is  disfigured  to  auch 
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an  extent  that  it  no  longer  looks  human,  and  the  power  of  speech  is 
rednoed  to  a  mumbling.  This  hideous  custom  is  said  to  have  originated 
in  the  mutilations  which  the  women  inflicted  on  themselves  to  prevent 
being  seized  by  the  sultans  of  Bagirmi  for  their  harems  in  the  days 
of  slavery.  The  raids  of  these  Bagirmi  sultans,  followed  by  the 
devastations  of  Babeh,  have  crippled  and  depopulated  to  a  disastrous 
extent  the  whole  of  the  Shari  region.  This  great  leader  had  no  less 
than  60,000  men  in  the  field,  who  devastated  and  fed  on  the  land  like 
loousts.  Each  division  of  this  large  army  had  its  foraging-ground 
apportioned  to  it  each  day  by  the  leader. 

During  our  journey  up  the  Shari  the  amount  of  game  we  met  with 
was  truly  wonderful.  On  different  occasions  Gosling  obtained  elephant, 
giraffe,  buffalo,  rhino,  hartebeest,  bushbuck,  duiker,  water-buck,  roan 
antelope,  kob,  ostrich,  pig,  and  wild  dog.  This  was  accounted  for  by 
the  fact  that  the  dry  season  causes  all  this  game  to  concentrate  near 
the  banks  of  the  river. 

At  Archambault  we  found  it  necessary  to  collect  a  large  supply  of 
grain,  for  hardly  a  village  lay  in  front  of  us,  and  our  next  object  was 
the  exploration  of  the  Bamingi  river,  which  flows  through  a  deserted 
oountry.  On  August  6  we  camped  on  a  sandbank  at  the  junction 
of  the  Bamingi  and  Gribingi  rivers.  The  former  is  the  larger, 
having  a  width  of  some  50  yards  at  its  mouth.  This  river  was 
still  unknown  to  the  explorer,  unless  we  consider  the  record  of  a 
French  trader,  named  B^hagle,  who  attempted  to  ascend  it,  but  at  the 
rapids  about  4  miles  from  the  mouth  had  his  boat  badly  smashed  and 
was  compelled  to  return.  He  was  afterwards  hanged  by  Babeh  at 
Dikoa.  With  the  exception  of  these  rapids,  caused  by  a  reef  of  rocks 
across  the  river,  we  found  the  Bamingi  excellent  for  navigation.  In 
August  it  was  at  its  full,  with  a  depth  of  6  to  9  feet  and  a  strong 
current,  which  made  our  progress  slow.  The  river  has  pretty  scenery  ; 
the  straight  reaches  are  lined  with  trees  overhanging  the  water's  edge, 
and  where  the  river  takes  a  turn  the  impinging  bank  becomes  high  and 
steep,  and  the  red  colour  of  the  soil  lends  a  pleasing  contrast  to  the 
green  foliage.  Sometimes  these  banks  rise  to  a  height  of  60  feet  formed 
by  rocky  knolls,  and  at  these  points  the  growth  becomes  tropical,  with 
fine- grown  trees.  For  130  miles,  the  distance  we  travelled  up  this 
river,  we  found  the  oountry  uninhabited,  and  the  impressive  solitude 
was  only  disturbed  by  the  herds  of  elephants,  which  at  times  frequented 
the  gravelly  sandbanks,  and  troops  of  baboons  that  followed  us  along 
the  banks,  gazing  in  excited  wonder  at  our  boats. 

On  August  26,  after  a  trip  of  three  weeks,  we  found  ourselves  again 
at  the  mouth  of  the  Bamingi.  From  here  we  eventually  gained  the 
Ubanghi  by  ascending  the  small  rivers  Gribingi  and  Nunna  and 
detoending  the  Tomi.  Between  the  Nunna  and  Tomi  a  trek  of  four 
days  with  the  boat  sections  across  the  low  Shari-Ubanghi  watershed 
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was  neoessary.  This'  region  is  nndiilatmg  and  well  watered,  and  the 
oharaoter  of  the  vegetation  changes.  Thick  belts  of  forest  fall  of 
rubber  viue  hide  the  'streams,  and  the  fanna  for  the  first  time  belongs 
to  the  f^r^t  region.  The  journey  from  the  Shari  to  the  TTbanghi  was 
made  nnder  considerable  difficulties,  from  the  rains  and  floods. 

The  Shari- Ubanghi  region  is  inhabited  by  an  extraordinary  number 
of  peoples  made  up  of  the  Wujia,  Munjia,  N^Dikongo,  and  Langassi,  all 
sections  or  groups  of  the  Banda  race,  who  appear  to  have  been  driven 
down  from  the  north-east  by  the  raids  of  the  Bagirmi  sultans,  and  wars 
of  Rabeh.  They  are  inveterate  cannibals,  and  their  religion  is  Ju-ju. 
Each  village  is  independent  and  ruled  by  a  chief,  who  is  the  strongest 
and  most  unscrupulous  man  of  the  oommuniiy.  With  the  N*Dikongo, 
when  a  chief  dies  a  general  uproar  is  made,  and  all-  his  wives  are  killed 
and  buried  with  him.  In  the  case  of  a  headman,  his  body  is  buried  upon 
a  living  bier  of  half  the  number  of  his  wives,  to  the  accompaniment 
of  music  and  dancing. 

In  this  part  of  the  country  the  natives  have  a  barbarously  cruel 
method  of  hunting  elephants.  When  a  herd  is  located  in  the  dry  grass, 
all  the  villages  turn  out  with  guns  and  spears  and  fire  the  grass  all 
round  the  herd.  The  poor  beasts  make  frantic  attempts  to  break 
through  the  ring  of  fire,  and  are  to  be  seen  rushing  madly  to  and  fro  in 
their  agony,  rooting  up  trees  and  throwing  grass  and  earth  over  their 
scorched  backs.  In  the  Shari  region  the  natives  hunt  the  elephant  on 
horseback  with  poisoned  spears,  which  leave  their  heads  buried  in  the 
animal,  whose  tracks  are  then  followed,  sometimes  for  two  days,  to  the 
place  where  it  finally  succumbs  to  the  poison. 

On  October  13,  1905,  we  arrived  at  the  French  post  of  Krebeje,  on 
the  Tomi  river,  where  the  boats  were  put  together  again ;  but  before 
leaving,  important  zoological  collections  were  made  in  the  Kaga  Jirri 
hills,  lying  some  20  miles  to  the  west  of  Krebeje.  The  Tomi  river 
flows  through  an  open  country.  It  is  very  sinuous,  and  the  overhanging 
branches  of  trees  make  navigation  difficult.  A  journey  of  four  days 
down  the  Tomi  brought  us  into  the  Ubanghi,  or  "  drinker  up  of  little 
rivers,"  as  its  name  implies,  a  great  stream  some  1200  yards  in  width, 
swelling  to  a  mile  at  the  bends.  Its  banks  are  fringed  with  trees,  with 
undulating  grass  beyond.  On  either  side  chains  of  gentle  rounded  hills 
about  160  feet  in  height,  and  devoid  of  trees  save  in  the  hollows  and 
ravines,  loop  sometimes  close  to  the  river  line  and  sometimes  wind  away 
to  a  distance  of  a  day's  journey.  Above  the  junction  of  the  river 
Kwango  there  are  large  wooded  islands,  some  3  miles  long,  inhabited  by 
elephant,  pig,  and  the  small  Congo  buffalo.  As  one  journeys  on  the 
aspect  of  the  river  changes,  and  its  course  winds  past  wooded  headlands 
that  form  a  succession  of  bays.  At  Mobbai  the  river  appears  to  be 
a  dividing-line  between  a  sterile  and  fertile  land.  On  the  right  bank 
treeless  hills,  on  the  left  extensive  (tropical  forests,  wind  the  valleys. 
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which  ftr«  the  home  of  many  el«phAtita  and  buffalo,  and  sometimeB  the 
haiinl  of  the  okapi.  From  the  Tomi  to  Yakoma  there  are  only  two 
BerioDs  rapidB — those  at  Mobbai,  and  the  more  formidable  Setoma 
rapids,  where  the  river  is  out  up  by  rookB  and  strong  onrrenla  for  1000 

Ae  regards  the  inhabitante,  epace  does  not  permit  me  to  mention 
more  than  the  Banziria  and  the  Yakomaa  or  Sungoea,  whose  language 
is  used  in  the  trade  of  all  this  part.     They  are  fine  races,  especially  the 
Yakomas,  whose  men  are  veritable  giants,  and  (he  finest  apeaimens  I 
have  seen  anywhere  in  Africa.     All  along  the  river  there  are  thickly 
populated  villages,  some  over  a  mile  in  length,  and  the  appearance 
^^    of  the  people  strikes  one  ae  being  extremely  healthy  and  prosperotis. 
^^L  The  Banziris,  especially,  are  keen  traders,  but  salt  and  small  red  beads 
^^B  irere  the  only  currency,  and  they  would  not  look  at  our  cloth,  for 
^V  which  they  had  evidently  not  discovered  a  use,  as  tbejr  complete  nudity 
showed.     The  women  used  the  small  red  beads  for  stringing  in  their 
hair,  so  thickly  that  they  gave  the  appearance  of  their  wearing  close- 
fitting  red  cape.     Red  seemed  to  be  the  fashionable  colour  with  them 
that  season,  for  their  bodies  were  covered  with  a  red  dye  painted  over 
kn  nnder  coating  of  mud.     They  are  avaricious,  and  will  sell  their 
children  for  the  smallest  gold  coin.     The  young  girls  of  the  Yakoma 
taoe  deffly  weave  long  plaited  cords  of  black  twine  into  their  hair, 
which,  falling  over  their  shoulders  to  the  ground,  gives  the  appearance 
uf  their  {losaessing  luxuriant  tresses.     The  ends  are  wound  on  a  stick 
Uke  a  hig  ball  of  twine  that  weighs  10  lbs.,  and  is  carried  under  the 
Mill,  and  on  the  head  when  at  work.     The  ears  of  the  men  have  the 
I  lobes  slit  and  stretched  round  an  enormous  disc  of  wood  2^  inohes  in 

^^^  diameter. 

^^H       On  Jannary   1  we  arrived  at  Yakoma,  a  large  Belgian  post  at  the 

^^BjBonth  of  the  Welle,  and  the  next  day  we  left  to  ascend  the  river,  whose 

^^Kmrae  has  a  width  of  from  800  to  1000  yards,  studded  with  rocks,  and 

^^B  Sowing  through  an  ironstone  country,  where  the  natives  work  mines  to  a 

^^B  depth  of  90  feet.     A  few  days  later,  in  a  thick  miet,  we  set  out  to  pass 

the  Vuro  rapids,  about   three   days   below  Jabbir,  the   strongest  and 

moat  dangerous  on  the  Welle,  stretchiug  a  distance  of  3  miles  and  some- 

timea  a  mile  wide,  cut  up  by  a  maze  of  small  rooky  islands,  covered  with 

palm  trees  and  tropical  growth,  between  which  the  water  rushes  and 

tumbles  headlong  through  narrow  channels,  with  beautiful    cascades 

falling  down  on  either  side.     By  means  of  our  long  boat  chain  and 

rtrvnnons  poling,  we  reached  the  head  of  the  Yoro  rapids.     Here  the 

river  is  divided  into  three  channels  by  rooks  and  islands.     To  the  right 

a  magnificent  fall  of  water  roared  and  swept  over  giant  boulders,  the 

foam  flying  many  feet  into  the  air  ;  while  below  the  swirl  of  the  water 

made  troughs  3  to  4  feet  deep.    The  same  to  the  left,  leaving  the  centre 

>,  only  a  little  less  formidable,  to  be  faced.     With  superhuman 
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Rtrnggleii,  the  boats  mounted  and  were  driven  beyond  the  rapids.  The 
violent  nsee  the  boats  had  now  been  put  to  had  cansed  splits  to  appear, 
and  I  was  at  a  loss  to  find  a  wherewithal  to  mend  them,  till  I  Inokily 
remembered  having  seen  a  native  woman  mending  her  pots  with  the 
wax  of  wild  honey,  and  it  stmok  me  at  the  time  as  so  interesting  that 
I  made  a  note  of  it.  And  now  I  tried  it  with  unexpected  snooess. 
Wooden  wedges  were  driven  into  the  cracks,  and  then  sealed  over  with 
the  melted  wax.  The  restoration  was  complete,  and  Samson's  proverb 
reversed,  for  ont  of  sweetness  came  forth  streng^th. 

Time  does  not  permit  me  to  give  more  than  a  general  idea  of  the 
character  of  the  Welle.  Except  for  good  water  between  the  Angba 
hill  and  Niangara,  the  entire  conrse  is  cut  up  by  rapids  and  hidden 
rocks.  As  far  as  Bambili  the  country  on  the  left  bank  is  clothed  in 
tropical  forest,  and  after  that  follows  a  region  of  grass.  The  river 
folk  are  the  Bakango,  a  numerous  people,  whose  conditions  have  greatly 
improved  since  the  Belgian  occupation,  for  its  protection  shields  them 
from  the  raids  of  the  fiercer  forest  tribes. 

It  was  at  Angu  that  we  first  heard  rumours  of  the  existence  of  the 
okapi  in  the  neighbourhood,  where  in  the  forest,  some  three  days  to  the 
south-east  of  that  place,  we  spent  three  weeks  endeavouring  to  obtain 
one.  The  okapi,  or  n^dumha  as  it  is  very  widely  known  by  the  natives, 
is  very  locally  found,  and  Angu  is  the  only  part  near  the  Welle  where 
it  IB  met  with.  We  found  its  haunts  were  small  streams  running 
through  swampy  ground,  thickly  overgrown  with  a  dean-stemmed 
plant,  some  6  to  8  feet  in  height,  with  large  oval  shiny  leaves  bunching 
at  the  top,  the  joung  shoots  of  which  are  an  essential  food  of  the  okapi. 
In  these  localities  it  roams  about  singly  or  in  pairs,  and,  aooording 
to  the  native  hunters,  three  may  occasionally  be  found  together. 
Oosling,  although  he  got  to  close  quarters  with  it  on  three  occasions, 
never  saw  it,  so  perfectly  concealed  was  it  among  these  leaves.  He 
says,  **  During  the  night  the  okapi  will  wander  along  in  the  mud 
and  water  in  search  of  the  young  shoots  of  this  plant.  Here  he  ma}''  be 
found  feeding  as  late  as  8  a.m.,  after  which  he  retires  to  the  seclusion 
of  the  forest,  where  ho  remains  until  dusk.  In  the  glades  and  clearings 
I  found  his  spoor  on  ground  frequented  by  buffalo  and  water-buck,  but 
this  is  unusual,  for  his  companions  in  the  forest  are  more  often  the 
elephant,  the  greater  bush-buck,  and  the  yellow-backed  duiker."  At 
this  time  Jo86  had  been  following  a  solitary  animal  for  three  successive 
mornings  in  the  vicinity  of  a  stream.  He  observed  that,  on  leaving  the 
water,  the  okapi  always  took  the  same  course  between  two  large  trees 
about  a  hundred  yards  from  the  stream.  So,  with  the  help  of  natives, 
he  dug  a  pit  4|  feet  deep  between  the  trees,  and  then  carefully  concealed 
it  with  branches  and  leaves.  Very  early  next  morning  Jos4  again 
approached  the  stream,  and  heard  the  noise  of  the  okapi  rushing  away. 
Soon  there  followed  a  loud  thud,  for  the  animal,  taking  its  usual  course. 
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had  Mien  into  the  pit,  and  was  seonred.  Owing  to  the  thick  leaf  and 
forest,  its  restless  nature,  and  keen  hearing,  even  the  natives  find  it 
difficult  to  track,  and  are  obliged  to  resort  to  the  method  of  trapping 
it  in  pits.  They  regard  the  animal  as  a  mysterious  creature,  and  say 
that  it  is  always  moving  and  never  lies  down  to  sleep.  Jose*s  observa- 
ticms  bear  this  oat,  for  on  several  occasions,  when  he  heard  it  feeding, 
it  simply  paused  io  take  a  leaf  here  and  there  and  then  passed  on  again. 

This  portion  of  the  journey  was  the  most  trying  to  the  health  of 
the  party,  the  long  stays  in  the  hot  steaming  forest  hunting  the  okapi, 
and  the  work  on  the  Welle,  which  has  an  evil  reputation  for  being  the 
breeding-ground  of  bilious  and  blackwater  fever,  told  severely  upon  our 
already  weakened  constitutions,  and  we  were  all  attacked  by  fever. 
It  was  at  Niangara  that  the  expedition  received  its  last  great  blow. 
Gk)8ling  was  struck  down  with  blackwater,  whose  deadly  attack  he  laid 
himself  at  the  mercy  of  by  his  refusal,  almost  to  the  last,  to  abandon 
his  labours. 

Leaviug  Niangara  with  a  heavy  heart,  I  further  ascended  the  river 
and  arrived  at  Dungu,  which  is  situated  at  the  junction  of  the  Kibali 
Mid  Dungu  rivem,  and  a  few  days  later  I  left  to  ascend  the  Eibali, 
which  has  never  before  been  navigated.  From  Dunga,  after  30  miles, 
the  river  takes  a  remarkable  bend  to  the  north,  forming  a  loop,  and 
the  hitherto  flat  bush  country  becomes  broken  near  the  south  bank  by 
a  semicircular  group  of  igneous  hills  and  kopjes,  the  chief  of  which  is 
Mount  Arama,  about  500  feet  in  height,  pepper-caster  in  shape,  and 
bearing  a  striking  resemblance  to  the  Wase  rock  in  Northern  Nigeria. 
From  thence,  as  one  ascends  the  river,  now  80  to  100  yards  in  width, 
towards  Vankerokhovenville  the  country  directly  to  the  south  and  east 
is  undulating,  accentuated  by  wooded  hill  ranges  running  from  west  to 
east,  that  in  places  are  cavernous  and  rugged.  One  of  these,  the  Gaima 
range,  runs  parallel  to  and  within  2  miles  of  the  left  bank.  In  this 
range  there  are  seams  of  magnetic  iron  ore,  and  I  observed  there  were 
many  trees  on  the  watershed  that  had  been  struck  by  lightning.  The 
Momvu,  who  inhabit  these  hills,  told  me  that  when  there  were  black- 
smith's villages  on  their  tops,  many  people  every  year  were  killed  by 
lightning.  At  the  foot  of  this  range,  a  hut,  during  a  terrific  storm, 
wtiB  set  on  fire,  and  two  of  my  men  knocked  down  and  stunned ;  and  a 
few  dayp  later  a  heavy  thunderstorm  broke  from  the  south-east,  with 
hailstones  as  big  as  beans. 

Between  Dungu  and  Yankerckhovenville  there  are  many  rapids, 
and  the  navigation  of  the  river  was  performed  under  very  great  diffi- 
culties. Our  rate  of  going  was  often  only  a  mile  an  hour.  Before 
readiing  the  Arama  hills  the  formidable  Makassa  and  Bari  rapids  had 
to  be  overcome.  The  former,  400  yards  in  length,  consist  of  a  reef  of 
rooks  across  the  river,  where  the  water  pours  down  at  a  gradient  of  1 
in  2.     Immediately  below  the  reef  the  current  is  very  strong,  rushing 
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and  bouadiDE  over  hidden  tooIcb,  and  broken  like  the  waves  of  a  ohoppj 
6oa.  One  of  the  boats  had  a  narrow  eeoape  of  being  annk  :  the  bow  was 
twice  below  the  level  of  the  current,  and  the  water  ponred  in. 

Ab  might  be  expecf«J  in  the  vioinity  of  the  Arama  hills,  tbo  river 
again  becomes  bad,  and  is  mnoh  cat  up  by  small  lapids  with  strong 
currents :  then  there  is  a  navigable  reach  of  6  miles  throngh  an  open 
coTintry,  up  to  the  dangerous  rapids  of  Mangadda,  Tzara,  and  Biti — 
caused  by  the  proximity  of  ironstone  hills  on  the  left  hank,  which  are 
practically  a  continuation  of  the  Arama  hills,  and  form  the  ontside  edge 
of  the  mountainous  country  to  the  south.  Beyond  the  Biti  rapids  there 
is  a  fine  navigable  reach  for  14  miles,  with  a  current  of  !j  mile  an 
hour,  up  to  the  Andimanza  and  Kobi  rapids  in  the  vicinity  of  the 
Qaima  range  and  the  river;  then  does  not  improve  until  this  range 
of  some  4  miles  in  length  is  passed,  where  a  navigable  reach  of  I'l 
miles  brings  one  into  Vankerokhovenville.  The  Andimanza  rapids, 
which  stretch  for  a  distance  of  2  miles,  present  a  scene  of  wild 
grandeur.  The  whole  river  here  swells  out  to  a  width  of  400  yards, 
and  is  broken  up  by  small  rocky  islands  covered  with  tropical  growth. 
Through  the  narrow  waterways  the  water  foams  and  bounds  over 
hidden  rocks  and  others  half  submerged,  while  beantiful  cascades, 
falling  over  reefs  between  the  islands,  pour  their  waters  into  the  main 
channel,  where  series  of  chutes  in  flocGeBsive  terraces  present  a  grave 
danger. 

The  banks  of  the  Eibali  aie  sparsely  populated.  As  far  u  the 
Gaima  range  there  are  scattered  Azandi  and  Bakango  villages,  and  then 
the  tribts  of  the  Momvu  and  Momhuttu,  still  unconquered,  are  to  be 
fonnd  in  the  bills  beyond  the  south  bank.  They  build  their  frail  huts 
of  mud  on  the  great  slabs  of  rock,  freqiiently  using  the  caverns  them- 
selves as  dwelling-places  and  shelters  in  time  of  war,  and  wherever 
there  is  enough  earth  they  grow  their  maize  amongst  Ihe  rooks.  They 
use  arrows,  poisoned  by  a  juice  extracted  from  a  plant  called  arri,  with 
leaves  much  like  those  of  a  pineapple,  which  is  found  among  the  rooks 
of  the  hills.  In  these  hills  I  was  fortnnate  enough  to  obtain  from  the 
natives  two  anci'-it  stone  implements.  These  stones,  which  are  beauti- 
fully made  and  polished,  have  a  roanded  cutting-edge  and  two  regular 
convex  faces,  and  in  length  are  2  to  8  inches.  They  bear  no  resemblanoe 
to  any  of  the  ohipped  stones  of  magnetic  iron  ore  which  are  only  found 
in  some  parts  of  the  districts  south  of  the  Welle.  The  districts  in  which 
these  stones  have  Ijeon  found  are  bounded  on  the  north  by  the  Welle  and 
l>ungu,  on  the  west  by  the  frontier  of  the  Ubanghi  district,  while  in 
the  east  they  have  l>een  discovered  in  the  neighbourhood  of  DuBle  and 
Wadelai.  The  tribes  are  ignorant  of  their  origin,  and  believe  they  are 
bolts  of  lightning  which  strike  trees  and  kill  men.  The  Azand!  call 
them  "  mangua  u'gambi,"  or  "  axes  of  the  lightning,"  and  the  Mang- 
bettn  "  negbara  gombe,"  meaning   the   same  thing.     They  say   that 
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these  ftxee  may  ufteu  be  diBCovered  by  luruiag  u^  the  goU  immediately 
a  tree  bae  been  struck  by  ligbtniiig ;  a  little  later  it  would  be  no  good, 
because  the  stone  would  have  gone  liaok  to  the  clouds  in  order  to  strike 
ftgaio  I  Many  natives  attribute  a  mysterioua  power  to  them,  beliuving 
their  discovery  aunouncee  a  frieud'e  approaching  death;  and  the  Mang- 
bettu  oherish  them  as  charms,  every  morning  throwing  upon  them  the 
water  with  which  they  rinse  their  mouths,  in  order,  as  they  say,  to 
kvert  trouble. 

On  July  21  I  arrived  at  N'Soro,  which  is  a  small  Belgian  post  with 
a  white  officer.  We  attempted  the  river  Ira,  or  Bakwa,  which  up  till 
now  has  been  coiiaidered  the  main  stream  of  the  Kibali,  But  this  is 
not  the  case,  for  the  N'Soro,  which  falls  into  the  Kibali  some  2  miles 
below  the  post  a£  that  name,  is  really  the  main  stream,  and  at  the 
junction  is  some  200  yards  wide. '  1  found  the  Ira  navigable  for  12  miles, 
with  an  average  width  of  50  yards.  At  N'Soro  it  takes  a  sudden  turn 
to  the  south,  and  fiows  through  an  open,  uninhabited  country  of  grass 
and  bush.  About  8  miles  from  the  post  it  makes  a  remarkable  loop 
to  the  north,  following  a  chain  uf  voloanic  hills  called  Eangu-Ran^u, 
some  600  feet  in  height,  that  run  parallel  to  the  right  bank.  They  are 
inhabited  by  the  Logos,  oi'  Bauu.  They  were  given  the  latter  name  by 
the  Belgian  soldiers,  mimicking  the  noise  they  made,  which  was  like 
the  howling  of  dogs,  as  they  ran  before  the  strangers.  The  nativet^  have 
Qow  adopted  it  themselves,  and  if  you  ask  one  the  name  of  his  tribe, 
bu  always  replies  "  Bauu."  The  whole  way  we  came  upon  nuuibers  of 
elephants,  which,  so  unaccustomed  to  man,  allowed  us  to  approach  quite 
□lose,  and  it  was  a  pretty  sight  to  see  them  playing  on  the  banks  and 
bathing  in  the  water. 

Beyond  the  Raogu  hills  the  river  is  unnavigable.  We  struggled  for 
several  days  up  many  bad  rapids,  and  eventually  found  ourselves  in  the 
hostile  oountry  of  the  Mombuttu.  Their  villages  were  deserted,  and  we 
oould  not  get  food,  and,  as  the  grass  was  too  high  for  game-shooting,  and 
our  supplies  nearly  finished,  we  were  forced  to  return  and  shoot  the 
rspide  behind  us  back  to  N'soro.  Subsefjueutly  I  penetrated  liy  road 
into  the  oountry  of  the  Mombuttu,  soutli  of  the  Iru.  Here  the  scenery 
is  grand.  A  mass  of  mountainous  hillij  rolls  away,  range  on  range  in 
glorious  confusion,  their  steep  sides  darkened  with  trees,  save  where 
they  are  scan-ed  by  clefts  and  sharp  angles  oi'  bare  rock.  And  bolow 
in  the  deep  valleys  the  courses  of  innumerable  streams  are  revealed  by 
their  coverings  of  tropical  green.  From  here,  where  I  climbed  to  a 
height  of  4000  feet,  far  away  to  the  eastward  on  the  horizon,  I  saw  for 
the  first  time  the  grey  blurr  of  tlie  hills  of  the  Nile. 

On  September  23  I  again  left  N'Soro,  carrying  the  boat,  with  the 
idea  of  getting  to  Faraggi  and  ascending  the  Bungu,  whioh  the  natives 
told  me  was  the  same  as  the  Kibbi,  rising  in  the  neighbourhood  of 
lioimt  Sohweinfurth.      Two  miles  to  the  north  of  the  poet  the  rivei 
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N*Soro  had  to  be  oroesed.  It  is  120  yards  at  thiB  point,  is  nnnavigable 
both  above  and  below,  and  runs  through  the  oountry  of  the  Logo,  who, 
with  the  exoeption  of  two  of  the  large  ohiefs,  have  not  yet  submitted  to 
the  whitti  man.  They  are  a  big  tribe,  ruled  by  a  nobility,  called  the 
Gambi.  They  are  a  filthy  dirty  people,  and  have  some  strange 
fashions.  The  women  plaster  their  hair  with  a  red  mud,  and  wear  a 
ring  in  the  upper  lip  like  a  pig,  and  a  long  bone  spike  in  the  lower  lip, 
and  the  lower  front  teeth  are  taken  out. 

I  got  to  Faraggi,  and  from  there  tried  to  asoend  the  Dungu,  but 
found  it  quite  impossible,  so  trekked  across  the  oountry  two  days' 
journey,  and  gained  the  main  road  to  Yei,  a  distance  in  all  of  eight 
days  from  N'Soro.  The  rise  along  this  road  was  so  gradual  that  we 
were  greatly  surprised,  when  near  Aba,  suddenly  to  behold  the  huge 
panorama  of  the  Congo-Nile  watershed.  Behind  us  to  the  south  lay 
the  dark  green  vastnoss  of  the  Congo  forests,  whose  monotony  was  here 
and  there  relieved  by  winding  partings  in  its  surface  that  told  the 
courses  of  rivers.  On  either  side  and  to  the  north  stretched  endless 
plain  with  an  occasional  lonely  hill,  and  far  away  to  the  east  the  sharp 
peaks  of  a  sierra  chain. 

On  October  13  I  arrived  at  the  Yei,  and  having  formed  a  column  to 
carry  my  collections  to  Gondokoro,  to  ensure  their  safety  as  well  as  our 
own  by  lightening  the  boat,  we  commenced  the  descent  of  the  river.  At 
this  point  the  river  is  little  more  than  a  rocky  mountain  stream,  25  yards 
wide,  and  some  30  miles  from  its  source  in  the  Lugware  district.  For 
the  first  20  miles  we  passed  a  succession  of  rapids  in  terrace  formation, 
rendered  more  difficult  by  the  obstruction  of  small  green  islands.  It 
was  laborious  progress,  sometimes  only  a  mile  a  day  was  made,  and  the 
boat  had  to  bo  got  past  the  rapids  by  the  men  hanging  on  to  the  chain 
in  the  water  from  the  stem.  Sometimes  trees,  fallen  right  across  the 
stream,  had  to  be  cut  through.  At  other  times,  where  a  passage  allowed, 
we  took  the  risk  and  shot  the  rapids.  The  boat  was  now  in  such  a 
battered  condition  that  frequently  after  the  passing  of  a  rapid  it  had  to 
be  drawn  out  of  the  water,  a  fire  lit,  and  the  wax  melted,  and  the 
wedges  renewed.  After  this  difficult  20  miles,  the  river  decidedly 
improved,  with  steep- cut  banks  of  soft  loam,  and  after  a  good  navigable 
reach  of  15  miles  wo  came  to  the  Azandi  village  of  Eapi,  which  was  the 
first  populated  part  we  had  met  with.  Here  many  of  the  natives  bear 
the  slave-marks  of  the  Dervish  chief  Otnwi — three  deep  diagonal  in- 
cisions on  each  cheek.  It  was  at  this  place  I  saw  the  interesting 
ceremony  of  the  signing  of  a  treaty  between  the  chief  and  an  ancient 
foe.  They  met,  each  surrounded  by  his  followers,  and  their  headman 
made  incisions  in  the  chiefs'  arms,  and  with  a  feather  mingled  the  blood 
of  one  with  the  other. 

From  Kapi  for  2.'J  miles  the  river  is  good,  with  the  exoeption  of  two 
rapids,  the  second  of  which   was  one  of  the  worst,  and  certainly  the 


FROM  THE  NIGER,  BY  LAKE  OHAD,  TO  THE  NILE.  147 

most  difiastroas,  we  had  to  encounter.  Owing  to  the  tremendous 
current,  the  men  on  the  ohain  behind  for  a  moment  relaxed,  and  the 
boat  was  driven  with  terrific  force  against  an  overhanging  tree.  The 
shook  swept  off  two  of  the  polers,  who  disappeared  into  the  torrent 
never  to  be  seen  again.  Jose  was  also  thrown  into  the  water,  but, 
being  a  strong  swimmer,  gained  the  bank,  while  I  found  myself  hanging 
on  to  a  branch  of  the  tree.  The  boat  was  sunk,  and  only  recovered  with 
great  difficulty  and  the  extra  help  of  natives  the  next  day.  The  rudder, 
however,  was  lost,  and  the  rest  of  the  journey  had  to  be  accomplished 
without  one.  In  the  open  reaches  of  this  part  of  the  river  we  came 
across  numbers  of  hippos,  and  their  closely  cropped  feeding-grounds 
by  the  riverside  afforded  us  excellent  sites  for  our  camps.  They 
were  not  always  successful  in  getting  out  of  our  way  in  time.  On 
one  occasion,  as  the  boat  was  coming  down  at  a  rapid  pace  into  a  pool, 
we  were  all  thrown  together  by  a  tremendous  bump,  and  for  a  moment 
all  thought  we  had  struck  upon  a  rock.  But  the  rook  snorted  and 
planged  out  of  our  way. 

For  the  next  6  miles,  up  to  the  station  of  Wandi,  the  river  is  quite 
unnavigable.  In  places  the  boat  had  to  be  unloaded  and  dragged  over 
the  rocks,  so  as  to  avoid  the  chutes,  that  were  gigantic,  llie  river  in 
appearance  ceases  to  exist,  and  the  water  pours  itself  as  best  it  may 
over  the  slabs  of  rook  with  which  the  whole  length  and  breadth  are 
strewn.  In  this  distance  there  are  at  least  six  big  rapids,  and  the  last, 
which  is  near  the  station  of  Wandi,  is  a  veritable  chute.  At  the  one 
before  this  we  had  a  very  narrow  escape  of  being  smashed  up.  We  had 
been  going  in  smooth  water  for  a  time,  and  the  men  were  all  in  the  boat 
poling,  when  suddenly  the  current  became  strong,  and  the  boat  was 
carried  helplessly  along,  each  second  nearing  the  steep  of  a  formidable 
rapid.  The  poles  were  quite  useless  to  check  the  impetus  of  the  boat, 
which  increased  every  moment.  In  spite  of  the  heroic  efforts  of  the 
men,  the  boat  swung  round,  and  the  next  instant  crashed  heavily 
against  a  large  dead  limb  of  a  tree,  where  it  stuck.  But  for  this  there 
would  have  been  nothing  to  hope  for. 

It  was  dusk,  and  a  heavy  storm  was  ragiug  when  we  arrived  at 
Wandi,  dead  tired,  for  it  had  been  a  long  day  of  hard  conflict  with  the 
rocks.  Wandi  was  formerly  occupied  by  the  Dervishes,  and  traces  of 
them  are  still  to  be  seen  in  the  fine  lime  trees,  now  in  full  bearing, 
which  grow  on  the  site^  where  their  houses  once  stood.  Also  there  are 
large  numbers  of  elephant-tusks  to  be  found  in  the  bushes,  which  the 
Dervishes  left  behind  in  their  hurried  evacuation  of  the  country,  and 
many  of  the  present  people,  who  are  much  split  up,  bear  the  slave- 
marks  of  the  powerful  Dervish,  Otrusi.  The  tsetse  fly,  the  species  that 
carries  the  germ  of  sleeping-sickness,  was  very  much  in  evidence  here, 
and  I  saw  two  cases  of  the  disease.  Further  on  it  became  still  worse, 
and  close  to  Avurra,  which  is  on  the  borders  of  the  Bahr  el  Ghazal 
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provinoe,  I  oame  aoross  two  villages  that  were  wiped  ont  by  the 
soourge,  and  the  chief  of  another  was  brought  to  me  in  a  dying 
condition. 

At  Wandi  the  waters  of  the  Yei  are  swelled  by  the  Tori  river,  some 
30  yards  wide  at  the  mouth.  For  100  miles  after  leaving  Wandi,  to 
within  40  miles  of  Avurra,  the  river  flows  through  a  country  of  poor 
stony  soil  and  is  at  its  worst ;  nothing  but  rapids  the  whole  way,  and 
the  one  6  miles  from  Wandi  is  the  biggest  we  had  yet  seen,  and  pre- 
sented a  splendid  spectacle.  Here  the  river  is  300  yards  across,  and  a 
great  volume  of  water  sweeps  foaming  over  steep  rooks  past  islands 
covered  with  beautiful  palm  trees,  which  are  the  resorts  of  dog-faoed 
baboons.  In  the  neighbourhood  of  Baflfai  appear  small  hills  of  not  more 
that  400  feet.  These  are  inhabited  by  the  Misa  people,  a  tribe  that 
struck  me  as  rather  original.  The  men,  who  are  smooth-skinned  and 
gentle,  adorn  themselves  with  bead  ornaments  and  girdles  of  beautiful 
design,  while  the  women  afifect  a  masculine  severity  of  costume,  fruit- 
stones  taking  the  place  of  beads.  At  Avurra  the  Yei  becomes  a  splendid 
river  with  a  sandy  bottom,  clean  banks,  and  an  average  width  of  60 
yards,  and  the  country  throughout  is  well  populated. 

It  was  now  December,  and  the  river  was  rapidly  emptying  itself ;  in 
places  there  was  hardly  enough  depth  to  clear  the  keel  of  the  boat,  and 
it  became  a  race  between  us  and  the  water.  To  hasten  our  pace  we 
threw  away  all  our  belongings  with  a  light  heart,  for  our  spirits  were 
high,  as  we  had  said  farewell  to  the  rocks.  For  about  90  miles  to  near 
its  mouth  the  Yei  flows  through  a  flat  country,  well  wooded  with  mimosa, 
broken  sometimes  by  open  grass  stretches  where  large  herds  of  oat  tie 
and  sheep  roam  at  will.  Often  along  the  sloping  banks  one  sees  the 
brilliant  green  of  young  tobacco  plantations.  This  is  the  land  of  the 
Dinkas,  who  on  our  flrst  appearance  ran  away,  but  later,  gaining  oonii- 
dence,  flocked  down  to  the  river  and  lined  the  banks  in  hundreds.  All 
naked  and  with  their  bodies  painted  a  ghastly  white,  they  shouted  and 
danced  and  threw  their  long  spears  into  the  air.  So  we  made  60  milesi 
then  trees,  flocks,  and  men  gradually  disappeared,  and  the  river  wound 
alone  through  a  vast  empty  plain.  It  widened  and  slackened,  and  the 
impression  came  over  me  that  it  was  nearing  its  journey's  end.  Eagerly 
we  craned  our  necks  for  a  sight  of  the  Nile,  but  this  reward  was  still 
withheld;  nothing  but  marshland  as  far  as  the  horizon  met  our  gaze. 
Then  the  river,  which  at  this  point  is  known  as  the  Lau,  broke  into  two 
deep  and  narrow  channels,  of  which  only  the  right  held  water  at  this 
time  with  a  fairly  strong  current.  Between  the  channels  lay  a  stretch 
of  marsh  that  broadened  to  the  width  of  a  mile.  All  round,  the  land  is 
so  low  that  during  the  rains  it  becomes  a  vast  marsh.  We  followed  the 
channel  for  some  30  miles,  and  then  the  river  lost  itself  in  a  lake  with 
an  area  of  4  square  miles,  surrounded  by  dense  reed  and  sudd.  We 
crossed  the  lake  with  irresistible  recollections  of  Chad,  and  picked  up  the 


FROM  THE  NIGER,  BY  LAKE  CHAD,   TO  THE  NILE— DISCUSSION.     149 

thread  of  the  stream  again  on  the  farther  side.  This  ran  on  for  another 
3  miles,  and  finally  disappecured  into  the  barrier  of  marsh  and  sudd  whioh 
choked  our  passage  to  the  Nile.  It  was  impossible  to  cut  through,  and 
BO  I  trekked  with  the  boat  sections  to  Ghaba  Shambi  on  the  Nile,  a 
distance  of  40  miles.  I  have  calculated  that  my  passage  of  the  Yei, 
by  showing  it  navigable  in  its  lower  reaches,  proves  that  it  oould  be 
utilized  to  lessen  the  transport  by  six  days  of  the  food  supplies  to  our 
garrisons  in  the  Bahr  el  Ghazal  province  from  Khartum,  on  which  they  are 
entirely  dependent.  Also  it  is  my  opinion  that,  if  the  barrier  of  sudd 
were  cut  through,  the  increase  of  water  to  the  Nile  would  immensely 
improve  the  irrigation  of  the  Sudan  and  Egypt ;  so  too  with  the  river 
Xaam  or  Rohl,  which  flows  more  or  less  parallel  to  the  Yei. 

On  my  arrival  at  the  Nile,  I  took  boat  to  Khartum,  where  I  paid  off 
the  surviving  boys,  who  nearly  all  joined  the  pilgrims  to  Mecca.  And 
BO,  with  our  arrival  on  the  Nile,  the  goal  we  had  set  ourselves  was 
reached,  and  our  journey  brought  to  an  end,  which  iu  distance  had 
extended  over  some  5000  miles  and  in  time  occupied  just  three  years. 
And  my  greatest  hope  now  is  that  its  scientific  record  may  in  some 
measure  repay  the  price  that  was  spent  upon  its  achievement,  for  the 
expedition  paid  a  heavy  toll  in  valuable  lives.  And  when  I  think  how 
its  success  was  based  on  the  efibrts  and  crowned  by  the  devotion  of  my 
lost  companions,  and  when  I  realize  your  kindness  in  listeuing  to  me 
to-night,  I  feel  it  is  very  difficult  for  me  to  speak,  remembering  the 
voioes  that  are  still. 


Before  the  paper,  the  Pbssidbnt  read  a  letter  which  H.B.H.  the  Duke  of  Con- 
naught  had  Bent  through  his  controller  of  the  household,  expressing  his  regret  at 
being  unable  to  be  present,  and  congratulating  Mr.  Alexander  on  his  safe  return. 
He  then  continued :  I  think,  on  seeing  this  audience,  that  there  is  no  question  that 
Lieut.  Boyd  Alexander,  of  the  Rifle  Brigade,  will  have  a  very  warm  reception.  He 
thoroughly  deserves  it,  for  the  work  he  has  done  has  been  of  a  speciaJly  notable 
nature.  No  doubt  the  mere  crossing  of  Africa  in  its  breadth  between  the  Gulf  of 
Guinea  and  the  Mediterranean,  or  the  Red  sea,  or  the  Indian  ocean,  is  a  much  less 
formidable  task  now  than  it  was  in  the  days  of  the  early  pioneers  of  the  nineteenth 
century,  because  the  partition  of  Africa  from  1884  to  1900,  and  the  gradual  spread 
of  effective  occupation,  have  facilitated  the  mere  traversing  of  Africa  from  sea  to 
sea.  But  this  was  not  the  character  of  the  Alexander-Gosling  expedition ;  they 
did  not  seek,  as  the  early  explorers  were  compelled  to  seek,  the  most  practicable 
and  quickest  routes.  On  the  contrary,  like  good  geographers,  they  sought  out  the 
least  known  districts ;  they  followed  the  lines  which  would  enable  them  to  give  us 
the  fullest  and  most  complete  information  on  regions  hitherto  unexplored,  and  they 
were  three  years  in  completing  their  work,  with  the  result  that  they  have  brought 
home  a  mass  of  information  of  various  kinds,  and,  as  you  will  see  from  the  maps 
that  have  been  distributed  amongst  you,  they  have  explored  regions  some  of  which 
were  only  partially  known,  and  some  of  which  were  absolutely  unknown.  We 
lament  the  price  that  has  to  be  paid  for  this  devotion  to  their  work,  and  we  deeply 
sympathize  with  the  relatives  and  friends  who  mourn  the  loss  of  those  whose 
capacity,  whose  energy,  and  whose  courage  they  were  justly  proud  of.  I  shall  not 
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dwell  upon  this  point,  which  must  be  painful  to  many  in  this  hall ;  but  it  would 
not  have  been  fitting  that  the  Royal  Geographical  Society,  in  giving  a  welcome 
to  the  expedition  on  its  return,  should  have  omitted  to  make  any  reference  whatever 
to  the  death  of  those  two  most  distinguished  officers,  Captain  GKwling  of  the  Rifle 
Brigade,  and  Captain  Claud  Alexander  of  the  Scots  Guards.  The  only  surviving 
Englishman  of  the  expedition  who  reached  the  Nile  was  Mr.  Boyd  Alexander. 
Tou  will  have  heard  from  us  at  previous  meetings  last  year,  and  you  will  have 
seen  in  our  Journal^  the  excellent  work  done  in  the  early  part  of  the  expedition  in 
making  a  survey  from  Ibi,  on  the  river  Benue,  to  Lake  Chad.  Toa  wiU  hear  from 
Mr.  Boyd  Alexander  himself  such  a  summary  as  the  limits  of  our  time  permit 
of  the  whole  expedition  from  Ibi  to  the  NUe,  and  although  Mr.  Boyd  Alexander 
has  not  dwelt  at  all  on  personal  questions,  you  will,  I  am  sure,  gather  from  the  bare 
facts  he  puts  before  you  the  extraordinary  personal  qualities  that  have  been  dis- 
played by  all  concerned,  and  which  are  worthy  of  the  high  commendation  of  their 
countrymen.     I  will  now  ask  him  to  give  us  his  paper. 

After  the  paper.  Sir  Habbt  Johkstom  :  I  did  not  know  that  I  was  to  speak 
here  to-night     I  was  a  listener  and  an  admirer  of  Lieut  Boyd  Alexander,  whose 
paper,  I  think  you  will  agree  with  me,  is  one  of  the  most  remarkable  that  has  ever 
been  read  in  this  theatre.    The  three  years'  journey  has  been  performed  under 
circumstances  of  difficulty  and  sorrow,  in  the  death  of  those  to  whom  he  has 
alluded ;  but  I  feel  sure  that  the  ultimate  results  of  this  great  expedition  in  scien- 
tific information  will,  as  the  lecturer  half  hopes,  have  even  repaid  the  price  that 
it  cost.    I  think  that  the  Alexander-Gosling  exploration  of  Lake  Chad  was  not 
only  remarkable  geographically,  but  was  particularly  interesting  as  evidendng  the 
western  extension  of  the  Nilotic  influence.    From  the  photographs,  I  was  struck 
with  the  similarity  between  the  Buduma  and  other  Chad  peoples  and  the  Nile 
•  negroes  in  physical  features ;   and  in  making  some  researches  into  the  Nilotic 
languages,  I  find  from  the  vocabularies  of  Barth,  Schweinfurth,  and  other  travellers 
that  the  influence  of  the  Nilotic  type  of  speech  can  be  traced  as  far  west  as  the 
Shan  river.     Another  link  is  the  long-homed  breed  of  domestic  cattle,  which 
extends  from  the  White  Nile  and  Abyssiida  to  Uganda  and  Tanganyika,  and  also, 
as  we  now  see,  to  Lake  Chad  and  the  Central  Niger — ^perhaps  even  to  Senegambia. 
I  have  only  one  word  to  add  about  the  name  "  okapL**    I  have  been  told  that  the 
name  I  conferred  on  this  creature  is  called  in  question  as  simply  meaning  in  one 
language  *'  a  big  beast/'  and  being  disowned  by  other  tribes.     I  can  only  say  I 
subjected  the  natives  to  a  great  deal  of  cross-examination,  and  I  never  got  any 
other  name  but  "  okapi  *'  or  some  word  closely  resembling  it    The  word  **  okapi " 
actually  comes  from  the  Momvu  people  and  the  Ituri  pygmies.    But  a  creature 
like  that  has  probably  twenty  or  thirty  different  names  amongst  the  different  tribes, 
because  the  many  tribes  of  the  north-east  Congo  forest  speak  languages  difiering 
radically  the  one  from  the  other. 

Sir  Rat  Lankesteb  :  I  have  had  the  very  greatest  pleasure  in  being  present 
this  evening  and  hearing  the  wonderful  narrative  of  my  friend,  Lieut  Boyd 
Alexander.  It  is,  I  think,  about  a  year  or  possibly  little  more  than  a  year  ago 
that  news  travelled  through — I  do  not  know  how — ^to  the  effect  that  his  party  had 
captured  a  live  Okapi,  and  then  came  the  news  that  they  had  got  its  skin  and  ¥rere 
bringing  it  home ;  and  at  last,  three  months  ago,  Lieut.  Boyd  Alexander  arrived  in 
England  with  his  Okapi,  and  he  was  kind  enough  in  a  very  short  time  to  bring 
it  to  the  Natural  History  Museum.  It  is  a  very  beautiful  skin,  and  it  comes  from 
a  point  in  Africa  which  is  about  250  miles  to  the  north-west  of  the  re^on  from 
which  our  previous  specimens,  without  definite  location,  of  the  Okapi  had  been 
brought  to  notice.    This  probably  is  the  extreme  western  and  northern  range  of 
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the  Okapiy  and  the  specimen  differs  at  first  sight  from  that  which  was  brought  by 
Sir  Harry  Johnston  from  the  Semliki  river,  being  of  a  very  much  darker  colour 
and  with  stripes  more  numerous,  and  of  creamy  white  rather  than  a  pure  white. 
There  are  also  certain  features  about  the  skull  and  about  the  tufts  of  hair  at  the 
tail  in  which  it  differs  from  that  first  specimen.  But  perhaps  I  may  be  allowed  for 
a  moment  to  digress  on  the  subject  of  the  Okapi.  Nearly  every  specimen  of 
Okapi  which  comes  home  differs  very  greatly  from  every  other  specimen.  It  is  one 
of  the  most  variable  animals  which  has  come  under  my  observation,  and  whether 
I  shall  ultimately  be  able  to  name  this  Okapi  after  Lieut.  Boyd  Alexander,  which 
would  give  me  the  very  greatest  pleasure,  I  do  not  know.  I  am  examining,  as  far 
as  I  can,  all  the  skins  of  the  Okapi  which  have  been  brought  to  Europe,  and  all 
the  skulls — I  suppose  at  least  twenty  skins  or  skulls  have  come  through,  and  I 
have  knowledge  of  some  twelve  to  fourteen  specimens — and  eventually  I  hope  to 
be  able  to  say  something  definite  on  the  subject.  I  think  it  is  a  wonderful  thing 
that  news  should  have  come  out  of  the  centre  of  Africa  about  the  capture  of  this 
specimen.  After  tremendous  struggles  Lieut.  Alexander  had  to  get  home ;  he  had 
to  throw  away  nearly  everything,  but  the  Okapi  skin  he  did  stick  to,  and  some 
other  specimens.  I  wish  he  had  been  able  to  bring  his  boat  here,  and  I  wish  the 
Okapi  had  been  set  up  in  time  for  this  present  meeting.  I  iiope  I  shall  see  him 
with  it  in  the  Natural  History  Museum  at  no  distant  time.  Amongst  other  things 
which  he  brought  home  there  were  nearly  one  hundred  different  species  or  interest- 
ing forms  of  mammals,  of  which  my  assistants  in  the  museum  tell  me  at  least 
eighteen  are  new  species,  and  some  have  been  described  already.  There  are  some 
very  remarkable  rat-like  forms,  and  there  is  a  very  interesting  small  antelope  which 
has  been  named  after  Lieut.  Alexander's  brother,  and  there  are  other  things.  He 
himself  is  working  at  the  birds  he  brought  back.  To-night  we  have  only  had  the 
itinerary,  the  remarkably  personal  account  of  his  adventures,  which  impressed 
me  very  much.  Of  course,  there  is  all  the  collecting  which  went  on,  and  the 
scientific  observations,  which,  no  doubt,  will  first  of  all  come  to  us  in  the  form 
of  separate  papers,  but  will  afterwards  be  embodied  in  Lieut.  Alexander'a  book. 
I  can  only  say  that  to  me  it  is  a  very  great  pleasure  to  be  here,  and  a  very  great 
pleasure  to  have  made  the  friendship  of  so  remarkable  and  worthy  and  heroic 
a  traveller  as  Lieut.  Boyd  Alexander. 

Dr.  BowDLEB  SuARPE  :  At  this  late  hour  of  the  evening  I  can  only  offer  just  a 
few  remarks  which  may,  perhaps,  add  a  little  to  your  knowledge  of  what  my  good 
friend  Lieut  Boyd  Alexander  has  done.  I  may  tell  you  that  I  have  known  him, 
I  may  say,  from  a  boy,  and  have  esteemed  him  always  as  a  brave  traveller  and 
splendid  naturalist.  I  am  naturally  very  proud  to  be  present  here  to-night,  and 
liee  such  a  large  body  of  his  friends  come  to  welcome  him  after  his  wonderful 
journey.  I  have  ventured,  and  so  far  it  has  been  a  successful  venture,  to  divide 
Africa  into  sx)ological  regions,  one  of  which  is  the  forest  region  of  Western  Africa, 
which  comes  down  to  the  Coanza  or  Quanza  river,  and  then  follows  the  Congo 
system  right  up  to  the  Nile  watershed.  That  is  the  land  of  the  gorilla  and  the 
okapi.  We  know  a  good  deal  about  the  Algerian  Sahara  and  Tunis,  but  nothing 
about  Lake  Chad,  and  until  Lieut.  Alexander  went  into  the  country,  I  should  not 
be  wrong,  I  think,  if  I  say  we  had  three  specimens  of  birds  on  which  alone  we 
could  give  a  guess  as  to  the  fauna  of  the  lake.  Hitherto  it  has  been  all  guesswork, 
but  I  have  said  for  thirty  years  that  the  fauna  of  Senegal  would  be  found  to  extend 
throughout  the  Sudan  to  Abyssinia,  and  that  it  was  entirely  different  from  the 
fauna  of  the  West  African  forest  region.  Now  that  Lieut.  Alexander  has  gone  up 
to  Lake  Chad  and  has  made  a  beautiful  collection  of  biids,  as  you  will  see  from  the 
spedmena  in  the  next  room,  he  has  proved  that  the  fauna  is  continuous,  as  1  thought 
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it  would  be.  Of  course,  it  is  a  little  disappointing  from  the  point  of  view  of  new 
species,  but  I  never  expected  many ;  and  I  can  only  say,  and  I  am  sure  he  agrees 
with  me,  that  as  every  fact  he  has  discovered  is  perfectly  new,  and  a  gain  to  science, 
so  not  a  bit  of  his  work  has  been  lost. 

Sir  James  Willcooks  :  When  Sir  G^rge  Goldie  told  me  he  was  going  to  ask 
me  to  say  a  few  words,  I  must  own  I  was  somewhat  alarmed ;  but  I  remembered 
it  was  regarding  my  friend,  Lieut  Alexander,  who  has  done  such  good  work,  and 
to  whom  I  owe  a  debt  of  gratitude.  As  I  served  for  two  years  in  the  Niger,  I  think 
I  understand  more  perhaps  than  many  of  those  here  the  immense  difficulties  Lieut. 
Alexander  must  have  gone  through — sickness,  want  of  food,  deserts,  swamps — and 
yet  he  has  triumphed  and  looks  well  after  it.  The  country  east  of  Lake  Chad, 
when  I  was  in  Nigeria,  was  looked  upon  as  a  land  that  would  never  be  seen  in  our 
days.  Lieut.  Alexander  has  proved  to  the  contrary.  I  remember  in  Ashanti  he 
was  always  trying  to  find  something  new,  birds  or  beasts,  or  some  parts  of  the 
country  which  the  rest  of  us  could  not  get  to,  and  he  has  now  found  something 
that  other  people  have  not  been  able  to  find.  So  long  as  England  can  produce  such 
sons  and  our  army  such  officers,  I  do  not  think  there  is  any  fear  of  England  losing 
its  first  place  as  a  discovering  nation,  and  a  nation  that  helps  to  civilize  unknown 
lands. 

The  Pbesidekt  :  It  only  remains  for  us  to  give  a  hearty  vote  of  thanks  to  the 
reader  of  the  paper. 


A  JOURNEY  FROM  YUN-NAN  TO  ASSAM.* 

By   E.   0.   YOUNO. 

The  idea  of  investigating  the  country  which  lies  between  the  empires  of 
India  and  China  Bouth  of  the  Tibetan  frontier  is  one  which  has  long 
had  a  special  attraction  for  geographers  and  travellers,  both  on  aooount 
of  the  possibility  of  opening  up  a  trade  route  between  the  two  countries, 
and  more  especially  because  of  the  comparatively  unknown  nature  of 
the  intervening  district;  and  it  is  with  the  object  of  oommunioating 
some  information  collected  by  the  writer  during  a  recent  journey  from 
Yun-nan  to  Assam  that  this  paper  has  been  written. 

It  was  in  the  autumn  of  last  year  (1905)  that,  being  fortunate 
enough  to  obtain  leave  for  six  months,  I  decided  to  carry  into  execution 
a  long-cherished  design  of  undertaking  the  journey  I  am  about  to 
describe.  I  decided,  firstly,  to  take  only  two  companions,  Chinese 
servants  of  mine,  who  had  been  in  my  employ  for  some  years,  and  upon 
whom  I  knew  1  could  thoroughly  rely;  and,  secondly,  to  live  almost 
entirely  on  the  produce  of  the  country  I  was  to  travel  through,  taking 
only  a  small  reserve  of  tinned  stores  for  use  in  emergencies.  The 
two  servants  were  natives  of  Chih-li  province,  and  it  is  not  too  muoh 
to  say  that  but  for  their  fidelity  and  pluck  the  journey  oould  not  have 
been  accomplished.  Our  equipment  and  stores,  etc.,  were  limited  to 
some  five  hundredweight  of  baggage,  including  a  fairly  complete  outfit 

*  Map,  p.  236. 
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of  anryeying  inRtmments,  and,  thankR  to  the  care  with  which  this  kit 
had  been  selected,  it  proved  almost  perfect  in  every  respect. 

On  October  1, 1906,  we  set  ont  from  Tientsin  (North  China),  and  after 
travelling  by  sea  to  Haifong,  passed  through  Tongking  by  rail  and 
steamer  as  far  as  Lao-kai,  on  the  son  them  frontier  of  YUn-nan,  from  which 
place  till  we  reached  India  some  five  months  later  the  whole  of  the 
journey  was  accomplished  on  foot. 

Leaving  Lao-kai  on  October  24,  we  travelled  through  the  picturesque 
and  monntainons  basin  of  the  river  Nan-hsi,  following  the  line  of  the 
new  French  railway  as  far  as  the  treaty  port  of  M^ng-tzii  Hsien,  from 
which  place  survey  operations  were  commenced.  We  left  M^ng-tzii  Hsien 
on  November  1,  and  travelled  through  Lin-an  Fu  to  Shih-p'ing  Ohou, 
passing  through  an  undulating  country  with  low  rounded  hills,  which 
are  covered  with  long  grass  and  sprinkled  with  saplings  and  small  trees, 
and  with  innumerable  limestone  boulders,  whilst  the  valleys  are  populous 
and  cultivated.  The  villages  are  solidly  built,  the  houses  being  chiefly 
of  a  sort  of  rough  concrete  of  earth  and  pebbles,  rammed  tightly  so  as  to 
form  solid  walls  about  2  feet  thick.  From  Shih-p'ing  Chou  we  turned 
northwards,  and,  after  a  march  of  about  20  miles,  ascended  a  steep 
pine-clad  ridge,  at  the  top  of  which  we  found  ourselves  in  a  rolling 
upland  country  some  6000  feet  above  sea-level,  partially  cultivated,  and 
with  numerous  pine  woods  and  occasional  villages.  Here  we  encountered 
a  distinct  type  of  native  belonging  to  the  aboriginal  tribe  of  I-jdn. 
They  speak  a  language  of  their  own  as  well  as  Ohinese,  and  are  a 
peaceful  and  well-behaved  people  hereabouts,  and  subject  to  the  Chinese 
Government.  The  men  differ  but  little  from  Chinese  in  appearance, 
but  their  features  are  heavier  and  less  intelligent.  The  women,  how- 
ever, are  pleasant-looking  people,  with  aquiline  features,  and  their  free 
independent  bearing  is  in  striking  contrast  with  the  timid  manners  and 
hobbling  gait  of  the  Chinese  lady.  They  wear  a  spotted  blue  cloth 
over  the  head,  and  have  petticoats  of  dark-blue  cotton  ;  they  also  wear 
many  silver  ornaments,  large  earrings,  and  necklaces,  etc.  Leaving 
the  I-jdn  villages,  our  route  continued  northwards  through  a  hilly 
wooded  country,  with  numerous  pine  trees  as  well  as  crab  apple, 
wild  pear,  hips  and  haws,  and  berries  of  different  sorts.  Passing 
through  the  walled  city  of  Hsin-hsing  Chou,  which  lies  in  a  broad 
cultivated  valley,  we  reached  the  village  of  Hsin-kai,  from  which  point 
we  turned  to  the  westward. 

The  trend  of  the  mountain  system  of  this  part  of  Yun-nan  is, 
generally  speaking,  north  and  south,  so  that  the  traveller  whose  course 
is  in  an  east-and-west  direction  runs  counter  to  the  ranges,  and 
experiences  a  continual  series  of  ups  and  downs,  as  when  crossing  the 
ridge  and  furrow  of  a  ploughed  field.  From  Hsin-kai  we  traversed  n 
comparatively  little-used  path  through  a  picturesque  woodland  district, 
till,  after  passing  a  village  called  Yang-hsing-chuang,   we  ascended 
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what  appeared  to  be  quite  a  low  range  of  hilla,  and  were  snrprised  to 
find,  on  reaching  the  crest,  that  we  were  looking  down  over  a  great 
expanse  of  steep  mountain-side  which  was  chiefly  covered  in  brush- 
wood. Far  below  there  was  a  long  cultivated  valley  nmning  north 
and  south,  in  which  lay  the  town  of  Yi-mSn  Hsien,  on  the  farther 
side  of  which  a  lofty  range  of  mountains  blocked  the  horizon  to  west- 
wards.    It  was  our  first  ridge  and  farrow. 

We  made  a  day's  halt  at  Yi-m^n  Hsien,  a  small  walled  town  of  abont 
2000  inhabitants,  and  then  tackled  the  next  ridge  which  lay  to  west- 
ward. On  leaving  Yi-m^n  Hsien  the  road  ascends  almost  immediately, 
and  within  a  few  miles  climbs  by  a  series  of  ridgee  to  a  height  of  some 
7800  feet.  From  this  height  a  fine  panorama  of  mountain  soenery  was 
obtained.  The  mountains  are  flat  topped,  and  the  slopes  are  sufficiently 
gentle  to  admit  of  cultivation,  and  they  presented  a  patchwork  of  fields 
which  bore  evidence  of  an  industrious  population.  A  few  miles  along 
the  mountain-tops  brought  us  to  the  edge  of  a  gloomy  rugged  ravine 
between  steep  and  lofty  hills,  at  the  foot  of  which  a  turbid  stream  of 
dark  brown  water  tore  its  way  down  a  shaly  slope  at  an  inclination  of 
about  15  degrees  towards  San-chia-ch'ang,  a  small  village  of  flat- 
topped,  brown-walled  houses,  nestling  at  the  foot  of  a  beetling  oliff. 
Here  we  saw  copper  smelting  works  of  a  primitive  type,  and  the  hori- 
zontal burrows  into  the  side  of  the  cliff  from  which  the  ore  ia  aztraeted. 
Beyond  San-chia-ch*ang  we  encountered  a  series  of  steep  and  often 
lofty  hills,  over  which  the  path  ascended  and  descended  with  monotonoiiB 
regularity.  The  path  was  practically  deserted,  and  the  few  people  we 
saw  appeared  sickly  and  poverty  stricken.  Many  of  them  were  etnnted 
and  deformed,  and  we  saw  numerous  cases  of  goitre  and  enlarged  epleen, 
as  well  as  what  appeared  to  be  '*  berri-berri."  In  this  rugged  oonntxy 
cultivation  was  scantier  and  was  chiefly  confined  to  the  valleySy  the  hills 
beiug  either  pine  clad  or  covered  with  coarse  grass.  It  was  the  end  of 
the  harvest  season,  and  threshing  was  going  on.  Sometimes  this  is  done 
with  flails,  and  sometimes  by  striking  the  paddy  over  the  edge  of  a  large 
circular  saucer-shaped  basket,  so  that  the  grain  falls  into  the  basket 
while  the  straw  remains  in  the  thresher's  hands. 

As  we  journeyed  west  the  mountains  increased  in  height,  onltivation 
was  less  frequent,  and  the  country  more  thickly  wooded,  until  we 
reached  Nan-an  Chou,  from  which  j)oint,  turning  northwards  again,  we 
passed  through  a  few  miles  of  undulating  pine-clad  uplands,  descending 
into  the  valley  of  C'hu-hsiung  Fu,  where  we  halted. 

The  route  from  C'hu-hsiung  Fu  to  Ta-li  Fu  is  so  well  known  that  I 
need  not  attempt  any  description  of  it  here.  The  road  was  good — as 
Chinese  roads  go — the  weather  perfect,  and  the  scenery  picturesque  and 
striking,  and  we  enjoyed  a  rapid  and  interesting  march  of  six  days 
between  the  two  towns,  arriving  at  Ta-li  Fu  on  November  25.  At 
Ta-li  Fu  we  halted  for  a  week,  in  order  to  make  our  fijial  preparations 
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for  tfae  advance  into  the  nnknown  regions  of  the  Sftlwin  river. 
Milks  were  now  discftrJed,  and  loads  were  made  up  unitably  for  ooolie 
transport ;  dollars,  which  had  hitherto  been  our  oiirrenoy,  were  now 
melted  down  and  turned  into  the  small  conical  lumps  of  silver  which 
ire  known  as  "  sycee  ;  "  fur  clothing  was  purchased,  and  also  a  supply  of 
local  provisions — hams,  tea,  sugar,  etc, — which,  (ogether  with  onr  tinned 
£iir«peaa  stores,  were  estimated  to  last  ns  for  about  a  month.  Whilst 
at  Ta-li  Vn  I  received  a  letter  from  the  British  consul  at  T'^ng-yiieh 
T'ing,  the  late  Mr.  Litt«n,  warning  me  of  the  disturbed  state  of  the 
Ltribee  on  (he  upper  Mekong  and  in  the  neighbourhood  of  Wei-hsi  T'ing, 
Mvhere   a  Tibetan  raid  had  recently  taken   place,  during   which   four 


I 
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French  priests  had  been  murdered,  and  the  mission  stations  destroyed, 
wliilst  therepressive  measures  of  the  Chinese  authorities  hail  only  served 
to  aggr&TKto  the  state  of  affairs. 

We  left  Ta-li  Fu  on  December  3,  and  proceeded  northwar<l8  over 
a  stone-paved  road  along  the  west  side  of  the  Erh  Hai  to  Shang- 
Inian— the  upper  customs  barrier  on  the  approaches  to  Ta-li  Fn— 
■nd  then  on  to  T^ug-ch'uan  Chou,  which  lies  at  the  head  of  the  lake. 
From  Teng-ah'uan  Chou  wo  turned  west,  and  escended  a  pass  in  the 
lofty  range  of  mountains  at  the  foot  of  which  Ta-li  Fu  lies.  From 
tbe  top  of  the  pass  we  looked  down  into  a  long  slanting  valley,  with 
town  of  F6ng-yil  below  us.     The  hillside  waa  so  steep  that   the 
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▼alley  appeared  as  though  seen  from  a  balloon.  It  was  closely  onltivated, 
and  the  little  banks  which  edge  the  fields  and  serve  to  regulate  the 
Irrigation  water  looked  like  the  squares  of  a  ohessboard.  A  stream 
wound  in  a  silver  streak  from  south  to  north,  peasants  were  working 
in  the  fields,  and  numerous  villages  were  visible ;  but  the  height  from 
which  we  viewed  it  precluded  the  sounds  of  rural  life,  and  the  soene 
was  a  silent  one.  Descending  into  the  valley,  we  rested  at  F£ng-yti, 
and  from  there  ascended  the  Lo-pin  Sban,  a  mountain  of  10,100  feet, 
whose  summit  is  said  to  be  the  abode  of  evil  spirits,  who,  however,  have 
a  virtuous  objection  to  bad  language  and  noise,  so  that  travellers  must 
be  careful  what  they  say  when  crossing  the  pass,  lest  the  spirits  should 
send  fogs  or  storms  or  other  visitations  to  punish  them  I  A  similar 
belief  is  common  in  other  parts  of  YUn-nan,  and  I  shall  have  to  record 
the  existence  of  kindred  superstitions  which  we  observed  at  a  later 
stage  of  the  journey. 

From  the  summit  of  the  Lo-pin  Shan,  looking  westwards,  we  saw 
ranges  of  thickly  wooded  mountains  running  north  and  south  atrotdh- 
ing  to  the  horizon,  but  were  relieved  at  the  absence  of  any  anow-dad 
heights  in  front  of  us,  though  behind  us,  to  eastwards,  the  Bummit  of 
the  Tal-li  Fu  range  was  powdered  with  snow,  whilst  to  north  Bome 
glittering  snow-clad  peaks  near  Li-chiang  Fu  were  plainly  Tidible. 
Descending  the  pass,  we  now  followed  the  course  of  a  tribataiy  of  the 
Yang-pi  Ho,  and  entered  a  thickly  wooded  but  sparsely  Mpndated 
country,  where  for  two  days  we  marched  through  beauttfui  autiimn- 
tinted  forests  of  oak  and  walnut  and  fir  trees.  Occasionally  w<a  met 
caravans  of  mules  and  bullocks  carrying  firewood  or  salt^  the  latter 
commodity  being  in  small  cylindrical  cakes  about  the  size  and  shape 
of  a  pint-pot,  but  with  Chinese  characters  moulded  on  the  top.  The 
foot-passengers  we  encountered  were  said  to  be  Lolos,  and  weip  almost 
always  goitrous  and  dirty.  Generally  they  wore  a  skin  over  their 
shoulders,  with  the  far  outside,  and  their  legs  were  encased  in  ragged 
knickers  or  drawers,  with  cotton  putties  woimd  loosely  round  the  lower 
part  of  the  leg.  Their  unkempt  locks  were  bundled  away  under  a 
scanty  turban  or  puggri.  The  women  we  passed  were  dressed  so  much 
like  the  men  that  we  had  difficulty  in  distinguishing  them,  except  by 
the  jade  earrings  they  wore,  and  by  the  fact  that  they  were  decmer 
and  of  more  pleasant  features  than  the  men.  The  few  houses  we  saw 
were  log  cabins  built  of  unshaped  pine  logs,  and  roofed  either  with  pine 
shingles  or  thatch.  As  we  continued  our  way  westward  the  average 
height  of  the  mountains  increased,  though  the  Lo-Pin  Shan  was  still 
the  highest  point  wo  had  crossed.  We  reached  Yting-lung  Chou  on 
December  9,  and  after  a  day's  halt  proceeded  to  Fei-lung-ch'iao,  on 
the  Mekong,  from  which  point  survey  operations,  which  had  been  dis^ 
continued  since  Ch'u-hsiung  Fu,  were  recommenced. 

At  Fei-lung-ch'iao  I  was,  unfortunately,  not  able  to  take  a  cross- 
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it  the  Uelcong,  Imt  I  observed  that  it  was  235  feet  wide  at  the 
wiioding  taken  from  the  bridge  in  mid-fltream  gave  25  feet 
'depth  at  that  point.     The  water  was  clear  aod  of  bliieish-grey 
)1onr :  the  current  waa  etrong,  and  roclts  and  rapids  above  and  below 
le  bridge  rendered  navigation  imprac  ft  cable.     The  famous  siiBpenBion 
bridge  ie  a  single  span  bridge  of  235  feet  clear  span,  with  a  plank  road- 
way 8  feet  3  inches  wide,  supported  by  twelve  chains  of  I-inoh  iron. 
Two  similar  chains  form  the  top  of  the  handrails,  which  are  of  wood. 
The  chains  are  in  groups  of  three,  there  being  three  double  chains  on 
Bide.     The  height  of  the  roadway  above  the  water-level  at  that 
le  was  44  feet  at  either  end,  and  37  feet  in  the  oentro. 


From  Fei-lung-ch'iao  we  ascended  the  right  bank  of  the  Mekong 
for  a  few  miles,  and  then  ascended  the  lofty  range  which  divides  it 
from  the  Salwin,  which  at  this  point  is  a  continuous  harrier  rising  to 
•  height  of  well  over  10,000  feet;  its  slopes  are  steep,  but  not  preoipi- 
toOB,  and  arc  covered  with  pine  woods.  On  reaching  the  Bunimit  of 
the  puB  we  found  a  small  post  of  three  Chinese  soldiers,  from  whom  we 
lesmt  that  the  pass  is  open  practically  all  the  year  round,  as  there  is 
never  very  heavj'  wnow  on  it.  The  midday  temperature  at  that  dalff 
(December  12)  was  39"  Fahr.,  and  a  high  wind  was  blowing  from  the 
wMt,  This  is  the  pass  by  which  Prince  Henry  of  Orleans  crossed  in 
1B05.     On  the  eastern  side  of  the  range  the  slope  up  from  the  Mekong 
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is  a  direct  one,  the  river  flowing  past  the  foot  of  the  main  range ;  to 
westward,  however,  one  looks  out  over  an  expanse  of  partially  wooded 
mountains,  the  general  trend  of  which  is  north  and  south,  though  at 
this  point  a  stream  flowing  in  a  narrow  valley  cuts  its  way  through 
them  at  right  angles.  The  Salwin  is  not  visible  at  this  point,  and 
indeed  is  three  marches  distant.  The  route  passes  through  this  valley, 
and  we  followed  it  to  Lu-kou,  on  the  left  bank  of  the  Salwin.  The 
population  of  the  Salwin  valley  in  this  neighbourhood  is  chiefly  Liso, 
but  there  are  also  a  few  Minchias  and  Lolos  near  Lu-kou,  as  well 
as  some  Chinese  or  Han-j€n.  These  different  races  are  under  t*us8u 
government  as  far  north  as  Hsia-ku-ti  (lat.  26*^  16'),  beyond  which 
place  there  are  independent  tribes,  possibly  of  Tibetan  origin,  who 
refuse  allegiance  to  any  government ;  these  I  shall  have  to  deal  with 
later. 

The  i'ussu  or  chiefs  are  of  Chinese  birth,  and  the  office  is  an  herodi- 
tary  one,  having  originally  been  conferred  on  the  family  by  the  Chinese 
Qovemment  for  services  rendered  in  war  time.  The  fussa  mle  is 
patriarchal,  and  considerable  latitude  is  allowed  them;  but  that  the 
Chinese  authorities  retain  a  strong  hold  over  the  chiefs  ia  avidenoed 
by  the  fact  that  at  the  time  we  were  at  Lu-kou,  the  t*U8SU  of  that  place 
was  absent  in  gaol,  where  he  was  just  completing  a  term  of  ten  years' 
imprisonment,  which  had  been  imposed  on  him  by  the  Chinese  Grovem- 
ment  for  having  taken  the  life  of  one  of  his  own  subjects  with  hie  own 
hand.  A  young  relative  was  in  charge  of  the  yamen  at  the  time ;  but 
the  convict  chief  was  released  shortly  afterwards,  and  received  a  hearty 
welcome  home  from  the  members  of  the  clan. 

The  Liso,  who  are  the  predominant  race  hereabouts,  have  a  diatinot 
language,  which,  as  far  as  I  could  discover,  is  not  written.  They  are 
of  slight  build,  with  light-brown  skin  and  aquiline  featurea  resembling 
the  Bed  Indian  type.  Some  of  the  younger  men  and  women  are  dis- 
tinctly pleasant  featured,  and  are  often  graceful  in  figure  and  carriage. 
The  men  wear  a  short  coat  and  loose  knickers  of  blue  cotton,  and  short 
loose  putties  which  are  wound  round  the  lower  part  of  the  calf  and 
ankle;  instead  of  putties,  gaiters  of  coarse  hempen  cloth  are  often 
worn.  The  men  shave  their  foreheads  at  long  intervals,  and  wear  a 
short,  unkempt  pigtail,  which  is  usually  tucked  up  under  the  small 
puggri  which  both  sexes  wear.  Every  man  and  boy  is  armed,  and 
they  rarely  travel  beyond  the  limits  of  their  villages  without  weapons. 
These  axe  a  crossbow,  with  which  poisoned  arrows  are  used ;  a  long, 
brsighti  two-edged  sword ;  and  usually  a  small  dagger  or  clasp-knife. 
4  women  wear  a  long  tunic  and  trousers  of  blue  cotton,  with  often 
id  horisontal  band  of  red,  white,  and  black  round  the  sleeve  at 
ow.  They  also  affect  many  ornaments  of  silver  or  beads  and 
K  as  earrings  and  necklaces ;  wealthy  men  also  often  wear  a 
ting  in  one  ear. 
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Their  houees  are  built  of  wood,  and  an*  either  thatohed  with  grass 
or  pine  sbingloB,  or  else  roofed  with  large  flexible  matfl  of  split  bamboo, 
which  aro  0  or  7  feet  wide,  and  loDg  enough  to  reach  from  the  eavea  on 
one  aide  to  those  on  the  other,  bo  that  two  or  throe  are  sufficient  to  roof 
the  whole  house.  The  floor  is  of  planks  roughly  shaped  with  an  axe, 
and  is  raised  some  4  to  5  feet  above  the  ground  on  posts,  the  apaco 
nndetneath  being  fenced  in  and  naed  aa  a  cattle-shed  or  pig-stye.  In 
this  moontaiitoiis  region  villages  are  often  built  on  a  steep  slope,  the 
space  under  the  floor  then  being  triangular  in  aeotion,  one  edge  of  the 
floor   almost   touching   the  groitnd,  whilst  the   other   ia   5    or   G  feet 


:   dhthio    tobxcco 


ftboye  it.  In  the  centre  of  the  floor  there  is  a  square  hearth  of  mnd, 
fiaatet,  or  atone  let  into  a  wooden  frame,  and  on  this  the  fire  is  kindled, 
the  smoke  finding  its  way  out  as  best  it  may.  The  walls  are  of  pine 
logs  or  else  of  bamboo  matting,  there  are  no  windows,  and  the  door  ia 
»  rough  constmction  of  planks  tied  on  with  oane.  No  nietal  is  used  in 
the  Gonstmction  of  the  bouses.  The  furnitnre  consists  of  a  few  wooden 
blocks,  or  sometimes  bamboo  stools,  for  squatting  on  round  the  fire ;  a 
bed  made  of  loose  planks  supported  by  a  couple  of  logs ;  and  (X^casionally 
•  few  roughly  made  cabinets  or  boxes  entirety  of  wood,  in  which  food 
i*  stored.  Their  utensils  are  an  iron  bowl  or  copper  pot — the  latter 
inported  from  T'ljug-ytieh-tingaiid  Yung-cb'ang  Fu — and  an  iron  tripod. 
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Pitchers  of  bamboo  are  used  for  drawing  water  and  for  storing  honey 
and  rice,  etc.  The  Lisos  are  hunters,  but  the  country  has  been  largely 
denuded  of  game,  and  they  live  chiefly  by  agricnltnre.  They  have  cows 
and  pigs  and  goats,  and,  very  rarely,  a  few  ponies  are  also  to  be  seen. 
In  character  the  Lisos  are  reported  to  be  fierce  and  warlike,  bnt  thongh 
this  is  true  when  they  are  in  their  own  territory  and  in  strong  numbers, 
my  experience  is  that  they  are  timid  and  nervons  among  strange  sor- 
ronndings,  and  lacking  in  what  we  call  pluck.  On  the  other  hand,  they 
are  conrteons  and  hospitable,  and  have  something  of  the  Chinese  respecl 
for  rank  and  authority. 

During  our  passage  through  the  Liso  country,  we  noticed  a  con- 
siderable trade  in  a  species  of  herb,  called  Lu-tze  by  the  natives,  which 
grows  in  the  patches  of  jungle  found  low  down  in  the  valleys.  The 
plant  is  a  creeper,  and  grows  on  the  trunks  of  large  trees  much  like  ivy 
does ;  its  stem  is  thick  and  strong,  and  its  leaves,  which  grow  tliiokly 
all  the  way  up  the  stem,  are  pear-shaped,  and  resemble  the  leaf  lAich 
the  natives  of  India  use  for  wrapping  betel-nut  in  (called  **  pea  **)•  II 
has  no  fruit  except  a  sort  of  bulbous  pod,  half  berry  and  half  lee(  wlubfa 
constitutes  the  valuable  part  of  the  plant.  This  usually  grows  high  up 
on  the  trees,  which  the  Lisos  climb  by  driving  wooden  pegs  into  the 
trunk  at  intervals  so  as  to  form  foot-rests.  The  herb  has  a  pungent 
aromatic  taste  like  a  mixture  of  ginger  and  orange-peel,  and  is  hif^y 
esteemed  as  a  stomachic.  As  already  stated,  there  is  quite  a  luge  trade 
in  this  article,  and  we  met  Chinese  merchants  who  were  buying  all  they 
could  get  hold  of.  It  sells  from  ten  to  twelve  tael  cents  (8<L  or  4d.) 
per  pound. 

At  Lu-kou  I  took  careful  measurements  of  the  Salwin,  and  fonnd 
it  to  be  of  the  dimensions  shown  in  the  cross-section  (see  map) 
which  gives  an  approximate  discharge  of  23,000  cubic  feet  per  second. 
The  water  was  clear  and  of  a  beautiful  blue-green  colour ;  the  banks 
are  strewn  with  huge  boulders,  chiefly  of  granite,  and  there  are 
occasional  strips  of  silver-grey  eand,  evidently  of  granitic  formation ;  the 
bed  of  the  river  is  rocky,  and  there  are  frequent  rapids.  The  river  is 
evidently  liable  to  a  great  rise  at  certain  seasons,  as  its  banks  showed  a 
water-mark  fully  15  feet  above  water-level,  and  grass  and  sticks  and 
other  dibris  were  hanging  in  the  branches  of  trees  on  the  banks  high 
above  our  heads. 

From  Lu-kou  there  are  two  river-routes,  one  on  either  bank.  That  on 
the  left  bank  had  been  followed  by  Prince  Henry  of  Orleans  during  his 
brief  excursion  to  the  Salwin  in  1896,  whilst  that  on  the  right  bank 
was  said  to  have  been  used  by  Mr.  Litton,  of  the  extent  of  whose  explora- 
tions in  this  district  I  have  not  yet  seen  any  account.  I  chose  the  right 
bank,  and  started  from  Lu-kou  on  December  16.  The  Salwin  valley 
has  long  been  notorious  for  the  extraordinarily  precipitous  and  rugged 
character  of  its  mountains  and  for  its  deadly  climate.      The  bed  of 
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the  river,  as  is  well  known,  lies  at  an  extremely  low  level  relatively 
le  the  surrounding  country,  and  I  i'ound  that  at  a  point  a  few  milee 
north  of  Lu-kou  it  was  only  al)Out  3000  feet.  The  mountaiua  on 
either  side  rise  to  heights  varying  from  10,000  to  perhaps  15,000  feet, 
iuid  their  slopes  arc  extraordinarily  uteep  and  precipitous.  At  rare 
intervals  there  are  suall  pati:hes  of  flat  land  in  the  folds  at  the  foot 
of  the  slopes,  hot,  generally  Bin:aking,  the  slopes  descend  straight  to  the 
water's  edge,  except  where  they  are  aheurod  off  as  it  were  into  vertical 
cliffs  of  rook.  Even  to  walk  un  these  slopes  without  artificial  means  of 
HUpport  is  often  extremely  difficult,  and  the  only  means  of  comraunioa- 
tion  are  narrow  footpaths  whiuh  wind  up  and  down  and  in  and  out  of 
the  deeply  indented  hillsides.      These  paths  are  usually  high  above  the 
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NOT    FOLLY    BQCIPPBO    AS    THEV    WOOLD    8X    IF    OOIBO    OK    kS 

-,  but  sometimes  they  descend  into  itti  bed,  when  the  unfortunate 
fftT«ller  has  to  drag  himself  over  immense  boulders,  and  rooks  of  all 
sLees  from  a  few  tens  to  several  thoueauds  of  cubic  feet,  and  where  he 
must  Boroetimee  ci-awl  along  the  face  of  a  vertical  cliff  literally  hanging 
on  by  fingers  and  toes,  or  has  sometimes  to  climb  a  ptecipitoua  wall  of 
rock,  where  loads,  etc.,  have  to  be  raised  or  lowered  by  ropes ;  or,  again, 
has  to  cross  a  steep  smooth  slope  of  bare  rock  where  a  slip  would  send 
him  to  certain  destruction  in  the  boiling  torrent  below.  The  liillsides 
are  chiefly  oovered  with  grass  or  brushwood,  having  been  largely  denuded 
of  forest,  but  numerous  patches  remain,  and  one  encounters  widely 
diRerent  types  of  vegetation  as  one  ascends  the  mountains,  the  lower 
leveln  jiresenting  all  the  features  of  semi-tropical  jungles,  whilst  pine  and 
oak  and  other  hardy  trees  are  found  on  the  upper  slopes. 
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The  deadly  charactor  whioh  the  Chinese  attribute  to  the  dimate  of 
the  Salwin  valley  is  well  known,  and  many  traYellers  have  alluded  to 
the  superstitions  that  this  has  given  rise  to,  notably  Mr.  Colbome 
Baber,  who  gives  a  striking  acoount  of  the  Salwin  valley  in  his  *•  Notes 
on  the  Boute  of  Mr.  Grosvenor's  Mission/  where  he  says, ''  we  then  dis- 
covered the  strange  faot  that  this  valley  is  uninhabitable  during  the 
summer  months  on  account  of  the  malaria,  the  natives  retiring  as  soon 
as  the  fields  are  planted,  and  returning  to  reap  them  in  the  autumn." 
This  must  apply  to  the  particular  district  he  travelled  in  (lat.  25°  0'), 
as,  in  spite  of  repeated  inquiries,  I  failed  to  find  any  local  belief  in  these 
deadly  attributes,  whilst  there  was  no  evidence  of  any  abnormal  sickness 
or  mortality  in  this  region.  Our  visit  was  made  during  the  winter 
season  when  the  weather  was  cool  and  pleasant  as  a  rule,  the  mean  day 
temperature  during  the  five  weeks  we  spent  there  averaging  only  51^ 
Fahr.  The  temperature,  of  course,  varied  considerably  with  the  altitude, 
and  the  natives  admitted  that  the  low-lying  villages  suffered  much 
from  malaria,  probably  on  acoount  of  the  stagnation  of  air  in  the  deep 
land-locked  valleys,  and  the  semi-tropical  vegetation  found  there ;  similar 
statements,  however,  had  been  made  to  us  at  many  places  in  Yunnan, 
and  quinine  was  always  in  great  demand. 

The  rugged  and  mountainous  character  of  this  part  of  the  Salwin 
valley,  and  the  evil  reputation  its  climate  has  been  said  to  possess,  are 
not  suggestive  of  a  populous  region,  yet  one  of  its  striking  features  is 
the  comparative  density  of  the  population  which  finds  a  living  there. 
Almost  every  valley  contains  one  or  more  villages,  and  the  hillsides, 
steep  though  they  be,  are  dotted  with  villages,  which  are  built  at  all 
elevations  right  up  to  the  snow-line,  on  the  tops  of  spurs,  or  wherever 
the  formation  affords  a  sufiEloiently  gentle  slope  to  admit  of  buildings 
being  erected  and  land  cultivated.  These  villages  are  practically  self- 
contained,  and  there  is  little  or  no  trade  between  them.  There  are  no 
markets  and  no  shops,  every  family  providing  for  its  own  wants  by  the 
laboura  of  its  members.  The  soil  is  a  fertile  one,  but,  owing  to  the 
steepness  of  the  land,  only  limited  areas  are  brought  under  cultivation. 
Some  rice  is  grown  in  the  Liso  country,  but  this  grain  is  almost 
unprocurable  further  north.  No  cotton  is  grown,  cotton  goods  being 
imported  from  T'Sng-yiieh  Ting  and  Yung-ch'ang  Fu,  but  a  coarse  undyed 
hempen  cloth  is  manufactured  locally  by  the  women. 

Travelling  northwards  from  Lu-kou,  the  difficulties  of  the  route 
continually  increased,  and  our  rate  of  advance  was  proportionately  slow, 
a  whole  day's  hai'd  work  often  resulting  in  a  net  advance  of  only  4 
or  5  miles.  It  was  not  many  days  before  it  became  impossible  even 
for  unladen  animals  to  accompany  us,  and  I  had  to  dispose  of  the  two 
donkeys,  whilst  the  number  of  coolies  was  increased  to  fourteen  in  order 
to  lighten  individual  loads.  On  our  way  north  we  passed  through 
Cheng-ka,  recently  the  scene  of  tribal  warfare. 
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A  little  beyond  Tuao-ku-ti  we  left  the  Liso  country  and  entered 

wt  of  the  independent  tiibea,  who  at  tbiB  point  are  oalled  Ulu  Lamas. 

Phe  change  of  typo  was  sndden  and  complete,  the  dividing-line  between 

a  territory  of  the  twd  tribes  being  a  Bleep  and  lofty  spur  from  the  main 

mge.    The  Ulu  Lamaeare  a  tribe  poesibly  of  Tibetan  origin,  a§  the  name 

rnpliea.  Lama  Ti  (i.e.  the  ground  or  territory  of  the  Lamas)  being 


BAD  TO  TBaVEL 


B  Chinese  name  for  Tibet ;  they  inhabit  the  Salwiu  valley  uortb  uf 
1.  26°  19',  and  are  (luite  independent.  They  have  no  form  of  govern- 
li'lBent,  nut  even  village  headmen  or  ohie&.  Thoy  are  lawleeH  and 
treacberoos,  and  it  wonld  seem  that  life  is  held  but  cheaply  among 
tbem  ;  we  were  frequently  shown  the  ruins  of  a  house  or  hamlet  and 
informed  that  the  former  oceupants  had  been  slain  in  some  quarrel. 
They  are  armed  in  the  same  way  as  the  l.isos,  and,  like  them,  are 
pttrticnlar  to  carry  their  weapuns  wherever  they  go.      In  appearance 
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they  are  quite  distinct  from  the  LisoB.  They  are  short  but  sturdily 
bnilt,  and  their  features  are  heavy  and  brutal  in  appearance;  they 
are  excessively  dirty,  their  skin  being  coated  with  grime,  and  their 
whole  appearance  being  suggestive  of  an  absolute  ignorance  of  the 
cleansing  power  of  water.  They  wear  their  hair  long,  in  shaggy  locks, 
with  a  miniature  queue  which  is  usually  hidden  under  a  skull  cap  or 
turban.  They  told  us  that  they  shave  the  forehead  in  Chinese  fashion 
once  a  year,  an  operation  which  they  described  as  a  very  painful  one. 
The  men's  dress  consists  of  short  knickers  and  a  long  gown  or  tunic  of 
homespun  hempen  cloth,  usually  in  a  ragged  condition.  Their  heads, 
as  already  mentioned,  are  covered  with  either  a  turban  or  a  close-fitting 
skull  cap,  and  they  wear  a  band  of  split  cane  round  the  leg  just  below 
the  knee.  The  women  wear  petticoats  and  a  short  coat,  and  are  fond  of 
wearing  bead  necklaces,  silver  earrings,  etc.  Clothing  is  scarce  and  in 
groat  request ;  we  were  continually  pestered  with  requests  for  presents 
of  clothes.  The  tribe  supports  itself  by  hunting  and  agriculture,  but 
the  latter  is  carried  on  in  the  most  haphazard  and  wasteful  fashion. 
There  is  but  little  rice  grown,  and  the  staple  diet  is  Indian  com.  Their 
language  appears  to  be  closely  akin  to  the  Liso,  but  is  not  identical. 
They  have  no  written  language,  but  transmit  messages,  eta,  by  notches 
on  a  piece  of  wood.  They  are  inhospitable  to  strangers,  very  few  of 
whom  ever  enter  their  country,  and  they  have  a  deeply  rooted  objection 
to  work.  The  women  do  all  the  household  work,  besides  drawing  water 
and  bringing  in  firewood,  etc.  Their  country  contains  iron  and  silver, 
both  of  which  we  saw  being  worked,  and  we  heard  rumours  of  gold.  In 
common  with  the  Lisos,  they  bury  their  dead,  and  have  an  aversion  to 
either  burning  or  dismembering  the  corpse.  They  bury  them  in  their 
gardens  or  anywhere  adjoining  their  houses,  the  grave  being  marked  by 
a  wooden  frame,  from  which  are  suspended  the  weapons  of  the  deceased 
in  the  case  of  a  man,  or  a  cooking-pot  and  **  housewife "  in  the  case 
of  a  woman.  They  also  make  offerings  of  food  and  dothing,  etc.,  to 
the  dead. 

It  was  on  December  23  that  we  entered  the  territory  of  these 
wild  people,  and  a  week  later,  after  a  series  of  severe  and  toilsome 
marches  over  the  rock-strewn  banks  of  the  Salwin,  we  reached  Lan- 
chia-ti,  in  lat.  26°  29'  N.,  where  we  were  obliged  to  halt  in  order  to 
collect  supplies.  My  transport  at  this  time  consisted  of  fourteen  coolies, 
eight  of  whom  were  Lisos.  The  latter  had  shown  evident  signs  of 
panic  ever  since  leaving  their  own  country,  and  on  halting  at  Lan- 
chia-ti  they  took  the  opportunity  to  desert  in  a  body  by  night,  leaving 
us  with  only  six  Chinese  coolies  to  carry  fourteen  loads.  The  attitude 
of  the  Ulu  Lamas  had  so  far  been  outwardly  friendly,  if  not  over-oivil. 
It  was  a  festive  season,  December  27  being  their  New  Year's  Day,  and 
they  were  celebrating  the  occasion  with  feasting  and  much  drinking. 
They  brought  small  presents  to  me,  such  as  a  lump  of  salt,  a  couple  of 
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eggs,  or  a  slice  of  pork — things  of  little  value,  but  Bignificant  of  gowl 
will-  As  soon,  however,  as  they  found  we  were  left  stranded  by  our 
cooties  their  attitude  changed;  they  refused  to  supply  either  food  or 
transport,  in  spite  of  liberal  oOera  of  silver,  and  they  showed  by  their 
manner  that  tliey  qaite  understood  the  fix  we  were  in.  After  abandon- 
iug  everything  wo  conld  spare,  we  made  several  aLtempts  over  the  most 
ig    country   to    otobs   into   the    IrawaJi    basin.      To   my  intense 

igrin  we  were  forced  to  return  to  the  Halwiu  by  the  cowardice  of  the 
ooolies,  who  absolutely  refused  to  go  on.  We  now  returned  still  further 
south  to  Lu-ch'ang,  from  whioh  place  there  is  a  regular  trade  route  across 
a  comparatively  low  pass,  which  is  open  practically  all  the  year  round. 
Here  wo  crossed  without  difficulty,  the  snow  being  only  inco-deep,  and 
on  January  21  we  entered  the  basin  of  the  Irawadi. 

The  change,  both  in  the  physical  cbaracteristics  o'"  the  country  and 
the  type  of  its  inhabitants,  is  most  striking  :  on  the  eastern  side  of  the 
pass  one  is  in  China,  on  ihe  west  one  finds  one's  self  in  what  may  be  . 
described  as  an  eitension  of  Burma,  and  when  the  question  of  frontier 
delimitation  has  to  be  decided  in  this  locality,  there  is  no  doubt  that 
the  mountains  of  the  Sal  win -Irawadi  divide  onght  to  be  accepted 
u  the  political,  as  they  are  the  geographical  and  ethnological,  boundary 
of  China. 

Oar  route  from  the  Lu-ch'ang  pass  entered  the  valley  of  the 
Hsiao  Chiang  (small  river),  as  the  Chinese  call  the  small  river  which  is 
marked  on  the  map  as  the  Ngaw-chang  Hka,  and  wo  found  ourselves 
in  a  country  which,  though  mountainous,  was  obviodsly  of  a  much 
lower  average  level  than  the  district  we  had  just  left.  So  flat  land 
was  visible,  the  mountains  seemed  jumbled  in  picturesque  confusion, 
and  were  covered  in  heavy  jungle,  in  which  bamboos,  and  plantains, 
and  orchids,  and  other  of  the  smaller  forms  of  tropical  vegetation 
mingled  with  gigantic  trees  of  different  kinds,  whilst  monkeys  and 
parrota  and  other  of  the  tropical  fauna  were  frequently  met  with. 
Behind  ns  the  snow-clad  range  we  had  just  crossed  stood  up  like  an 
enonnouB  wall,  shutting  out  the  eastern  horizon  and  towering  above  the 
less-imposing  heights  we  were  now  in  the  midst  of.  The  Lu-oh'ang  pass 
is  the  outlet  of  a  recognized  trade  route  l)6tween  Lu-kou  and  T'fing- 
yiieh  T'ing,  and  wo  wore  informed  that  Mr.  Litton  bad  more  than  once 
travelled  this  way.  The  TSng-yiieh  T'ing  road  turns  south  from  a  point  a 
little  beyond  Tawng-gaw,  west  of  which  the  communications  are — except 
in  the  immediate  vicinity  of  the  villages — mere  tracks  through  the  jungle. 
Travelling  due  west,  we  followed  the  course  of  the  Hsiao  Chiang  for 
aeTeral  days,  crossing  it  more  than  ouce  by  the  ingenious  bridges  in 
use  here.  These  bridges  are  much  superior  to  the  single-rope  bridges 
of  the  Salwin ;  they  are  made  of  canes  and  creepers— one  rope  forming 
Ihe  footway,  and  two  others  the  handrails,  with  a  network  of  smaller 
tuieB  connecting  them. 
.       No.  n.— AUQtisr,  1(107.1  N 
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The  inhabitants  of  the  region  we  now  passed  through  are  of  two 
distinct  types,  called  by  the  Chinese  Tsa-shan-j6n  and  Langsn-j^n 
respectively.  The  former  inhabit  the  head  of  the  valley  of  the  Hsiao 
Chiang,  and  at  this  point  are  said  to  be  under  the  government  of  the 
T'nssn  of  Tengan  on  the  Sal  win,  though  it  was  admitted  that  the 
govemment  was  more  in  name  than  in  &ot.  They  have  a  distinct 
language  or  dialect  of  their  own,  but  many  of  them  speak  Chinese. 
Their  appearance  is  ugly,  dirty,  and  forbidding,  and  they  are  classed 
by  the  Chinese  as  Yi-j^n,  or  wild  men.  They  dress  much  like  the 
Lisos,  with  knickers,  cloth  gaiters,  and  shell-embroidered  shoulder-belt 
and  satchel,  but  do  not  use  the  crossbow,  being  armed  with  the  Burmese 
''dha,*'  or  short  sword,  or  ocoasionally  with  a  spear.  They  neither 
shave  the  head  nor  wear  the  queue,  but  tie  their  hair  into  a  loose  top- 
knot which  is  bound  round  with  a  puggri.  The  men  pierce  the  lobe 
of  the  ear  and  insert  bamboo  tubes,  etc. ;  whilst  the  women,  who  wear 
voluminous  petticoats,  indulge  in  numerous  large  earrings  of  brass  wire 
which  are  about  4  inches  in  diameter. 

The  Langsus  are  more  akin  to  the  Eachins  or  Singphoa  of  North 
Burma ;  they  inhabit  the  basin  of  the  Nmai  Hka  or  Langsu-ta  Chiang 
(called  also  Puma  Chiang  or  Puma  Hka,  i,e.  the  Puma  or  Burma  river). 
The  men  wear  the  Burmese  waistcloth  and  a  short  coat  of  Chinese 
pattern,  and  are  armed  with  the  dha ;  their  hair  la  usually  cut  short  at 
the  neck.  The  women  wear  a  short  coat  and  a  cotton  doth  of  many 
colours  wrapped  round  the  breast,  and,  like  the  Tsa-shan  women, 
indulge  in  many  necklaces  and  earrings  of  portentous  size.  In  common 
with  the  Tsa-shan-jSn,  both  sexes  chew  betel,  and  they  exhibited  an 
extraordinary  craving  for  opium.  One  of  our  party  had  a  little  opium, 
tiny  pellets  of  which  he  bartered  for  food,  etc.,  and  it  was  evident  that 
had  we  possessed  a  stock  of  the  drug,  we  could  have  lived  for  next  to 
nothing,  and  should  have  met  with  a  hearty  welcome  as  traders.  I  was 
taken  for  an  opium  merchant,  and  our  baggage  was  supposed  to  be  full 
of  that  commodity;  wherever  we  went  the  villagers  pestered  us  for 
opium,  and  would  pursue  us  for  miles  in  vain  attempts  to  obtain  it. 
Silver  was  of  little  purchasing  power,  and  we  had  the  g^reatest  difficulty 
in  obtaining  supplies,  our  presence  being  regarded  with  more  fear  and 
suspicion  than  cordiality. 

The  type  of  house  which  these  people  dwell  in  is  one  which,  with 
very  slight  variations,  extends  throughout  the  Eachin  or  Singpho 
country  right  through  into  Assam.  They  are  long,  low,  one-storied 
buildings,  and  are  often  occupied  by  several  families,  presumably  of  the 
same  stock  or  clan,  the  interior  being  partitioned  off  into  numerous 
recesses,  besides  having  two  or  more  cubicles.  The  framework  is  of 
timber,  and  the  Door  is  raised  some  4  feet  above  the  ground,  access  being 
obtained  by  a  sloping  log  with  notclies  cut  in  it.  The  walls  are  of 
bamboo,  and  are  only  3  or  4  feet  high ;  the  roof,  which  is  of  bamboo 
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thatolie«l  with  grass  or  pftltii  leaves,  being  vary  high  pitched,  and  the 
BATea  desoeniliug  to  floor-levtfl.  There  are  no  windows,  but  small  doors 
nro  cat  at  intervals  in  tha  low  walls,  whioh,  whon  oiien,  admit  a  very 
Umited  amount  of  light.  At  each  end  tho  roof  is  prolonged  over  a 
Epace  which  is  fenced  in  and  servos  both  as  a  cattlo-pon  and  as  a  place 
for  htisking  rice,  weaving  cloth,  or  other  household  oocupations.  The 
gables  project  beyond  tliis  space,  and  the  roof  is  undercat  so  that  the 
peak  of  the  gable  estenda  far  in  front  of  the  caves.     The  post  which 


I 


tii6  gable  at  the  front  of  the  honse  is  decorated  with  the  horns 
and  oxen,  the  number  of  which  is  an  indication  of  the  pros- 
pertfy  or  wealth  of  the  residents.  The  Boot  is  of  bamboo-mat,  with  a 
hearth  of  mud  plaster  to  each  compartment,  the  smoke  of  the  fires 
finding  an  exit  as  best  it  may  through  the  doors. 

That  part  of  the  liaain  of  the  Nmai  Hka  which  we  passed  through 
may  be  described  as  rich  and  fertile  in  spite  of  its  mountainous  character, 
tea,  indigo,  cotton,  tobacco,  oilseed,  and  ;other  unefiil  plants, 
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the  foregoing  varieties  often  growing  simultaneously  in  the  small 
patches  of  cultivated  land  adjoining  the  viUages.  Rice  is  also  grown 
wherever  the  ground  admits  of  it.  The  tea  plant  is  indigenous  to  the 
district,  growing  vrild  in  the  jungle,  and  is  not  of  the  Chinese  variety, 
but  of  a  similar  type  to  the  Manipuri  or  indigenous  plants  of  Assam. 
The  leaf  is  manufactured  by  the  inhabitants  on  a  small  scale  by  drying 
it  in  the  sun,  after  which  it  is  packed  into  bamboo  tubes.  The  climate 
of  this  region  was  hot,  close,  and  oppressive,  and  we  suffered  from 
attacks  of  malaria.  A  very  poisonous  variety  of  jungle  fly  also  caused 
us  much  trouble,  and  doubtless  was  largely  responsible  for  the  malaria. 
This  fly,  which  resembles  a  small  house  fly  in  shape  and  size,  is  striped 
like  the  anophele  mosquito.  It  inserts  its  proboscis  into  the  skin  and 
draws  blood;  the  bite  does  not  hurt  at  the  time,  but  several  hours 
afterwards  the  wound  swells  and  becomes  painful,  and  the  irritation 
continues  for  several  days,  accompanied  by  a  watery  discharge. 

After  following  the  course  of  the  Hsiao  Chiang  till  it  tamed  north- 
wards, we  crossed  the  range  which  divides  it  irom  the  Nmai  Hka,  whose 
tributary  it  is,  at  a  height  of  about  7200  feet,  and  reached  the  banks 
of  tbe  latter  river  on  January  28,  when  the  measurements  were  taken 
which  are  shown  in  the  cross-section  (see  Appendix  A).  These 
measurements  give  an  approximate  discharge  of  28,000  cabio  feet  per 
second,  t.e.  more  than  20  per  cent,  larger  than  that  of  the  Salwin,  and 
more  than  double  that  of  its  sister  stream,  the  Mali  Hka.  The  water 
of  the  river  is  of  a  different  hue  to  that  of  the  Salwin,  being  a  dark 
olive-green;  it  is  clear  and  free  from  silt.  The  bed  of  the  river  is 
strewn  with  rocks  of  granite  and  quartz,  etc.,  and  there  are  rapids 
which  obstruct  navigation.  The  banks  of  the  river  show  that  it  is 
liable  to  a  considerable  rise  in  flood-time.  The  valley  throngh  which 
the  river  flows  is  at  this  point  of  peculiar  section.  The  lower  fllopee  are 
extremely  steep,  but  at  a  height  of  several  hundred  feet  above  the  water 
they  are  comparatively  gentle;  the  formation  suggests  that  the  river 
has  cut  its  way  down  into  its  present  narrow  channel  throngh  what  was 
originally  a  broad  and  comparatively  shallow  valley. 

After  crossing  the  river,  we  ascended  the  range  which  separated  it 
from  the  Mali  Hka  or  western  branch  of  the  Irawadi.  The  range  is 
a  comparatively  low  one,  being  only  about  6000  feet  where  we  crossed 
it;  its  summit  is  broad  and  undulating,  and,  though  thickly  covered 
in  heavy  jungle,  there  is  a  fairly  good  path  from  Laung-pam  on  the 
east  to  Ning-ki  on  the  west.  After  crossing  the  watershed,  we  turned 
north-west  and  shaped  a  direct  course  for  the  Mali  E[ka.  The  country 
we  thus  entered  is  in  many  respects  quite  different  to  that  we  had 
recently  passed  through.  To  south  and  east  are  mountain  ranges,  but 
to  the  north  and  west  the  country  opens  out,  disclosing  a  wide  view 
of  low  hills  and  undulating  slopes.  This  district  is  a  populous  and 
fertile  one,  and  is  well  watered   by  numerous  streams,  whose  placid 
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waters  and  saady  Ixjda  bear  little  resemblance  to  those  of  the  rooky 

torrential  tributaries  of  the  Salnin,  (he  Mekoag,  aud  the  Ninai  Hka. 

There  are  numerous  large    villages   whose   inhabitants    are  evidently 

prosperous  and  in  a  far  higher  stage  of  civilization  than  the  '^vild  tribes 

of  the  Chinos©  frontier.      The  land  ia  chiefly  covered  in  thick  forest, 

^Jtwt  large  areas  adjoining  the  villages  are  under  cultivation;  quantities 

^■^  rice  are  grown,  as  well  as  snect  potatoes  and  other  vegetables,  and 

^Kn   saw   magnificent  rubber    treeu,   enormous    banians,    and,    in   ftict, 

"pfftCtioally  all  the  luxuriant  vegetation  of  the  jungles  of  Assam.     Good 

noda  h*ve  heen  made  between  the  villages,  and  the  one  l>y  which  we 


irelled  was  6vidoutlyamainroute,iind,  though  of  course  not  metalled, 

■  well  kept  and  properly  graded  and  drained,  and 

U  an  rapidly.  No  animal  transport  is  used  in  thin  country,  and 
there  is  no  large  transit  trade,  the  villages  being  almost  entirely  self- 
iQpporting  and  independent  of  imported  goods. 

The  inhabitants  of  this  region,  which  extends  northwards  as  far  as 
the  iMuadaries  of  the  Ilknmti  Long  district,  call  themselves  Pn-ma 
(■'.'.  Burma)  men,  but  are  in  appearance,  dross,  and  customs,  etc., 
iile&tical  with  the  Singphos  of  the  Assam  frontier.  We  were,  of  course, 
oaable  to  converse  with  these  people,  but  the  few  words  of  their 
lugsage  which  we  did  acquire  served  us  equally  well  among  the 
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SingphoB,  and  I  believe  iliat  their  language  is  the  same.  They  are 
brown-skinned,  of  medium  height,  and  slight  build,  with  features  of  the 
Burmese  type.  The  men  wear  a  straight  waistcloth  or  kilt,  and  a  short 
coat ;  their  hair  is  either  cut  short  at  the  neck  or  worn  in  a  topknot, 
and  they  wear  a  broad-brimmed  palm-leaf  hat  with  a  small  conical 
crown.  They  are  armed  with  the  "  dha,"  but  occasionally  carry  spears 
as  well,  and  we  noticed  a  few  flint-lock  tower  muskets,  one  of  which 
I  observed  was  dated  6.R.  1815.  The  women  wear  a  coloured  cotton 
cloth  similar  to  the  Indian  "  sari,"  which  they  wind  round  them  so  as 
to  form  a  dress.  Their  breasts  are  bound  tightly  down  by  the  cloth 
after  the  fashion  of  the  Manipuri  women ;  but,  like  other  natives  of  hot 
climates,  they  are  very  free  and  easy  in  their  dress,  and  display  their 
bosoms  freely,  often  removing  the  cloth  altogether  above  the  waist. 
The  clothing  of  both  sexes  is  of  local  manufacture,  cotton  weaTing 
being  one  of  the  most  important  of  the  feminine  duties.  Women  take 
a  large  and  active  part  in  the  maintenance  of  the  household ;  thej  apin 
yarn,  weave  cloth,  cut  grass  for  thatching  purposes,  husk  zioe,  and 
superintend  the  poultry  yard,  besides  performing  many  of  the  ligliter 
duties  of  the  cultivator,  such  as  reaping  and  weeding,  etc. 

The  houses  of  these  people  are  similar  to  those  of  the  Langmu,  and, 
as  with  that  tribe,  each  village  has  a  headman  or  chief  whoae  koma  is 
usually  distinguished  for  its  superior  size,  and  the  number  oT  Irafialo- 
horns  with  which  its  portals  are  decorated,  and  by  an  anaagainant 
of  logs  a  short  distance  in  front  of  it  somewhat  like  the  letter  W. 
Again,  similarly  to  the  Langsus,  they  bum  their  dead,  the  aihea 
of  the  corpse  being  placed  in  an  oblong  wooden  box,  shaped  roughly 
like  a  mummy  and  approximately  the  size  of  the  dead  peraon's  1x>dy. 
This  box  is  supported  above  the  ground  on  bamboo  tresUeB,  and  is 
sheltered  from  the  elements  by  a  roof  of  a  more  or  less  elaborate 
character  according  to  the  position  the  deceased  held;  thus  the  remains 
of  ordinary  individuals  are  merely  roofed  over  by  a  small  shed,  whilst 
those  of  the  headmen  and  their  families  are  placed  inside  large  dome- 
shaped  erections  of  bamboos,  thatched  with  palm  leaves,  and  provided 
with  a  door  through  which  the  mourners  can  enter.  The  summit  of 
the  dome  is  decorated  with  a  pair  of  bufifalo-homs,  or  imitation  ones  of 
wood.  A  small  bamboo  pedestal  is  erected  by  the  side  of  the  bier,  and 
on  this  various  ofiferings  of  food,  etc.,  are  placed,  whilst  the  uni  itself 
is  often  wrapped  in  a  blanket  or  other  clothing  as  a  protection  against 
cold. 

The  reception  we  met  with  from  these  people  was  not  altogether 
unfriendly,  Imt  they  exhibited  an  extraordinary  objection  to  selling 
lis  provisions,  etc.,  and  wo  often  came  near  to  a  serious  fracas  in  our 
attempts  to  ])rocuro  the  necessaries  of  life.  Their  diet  oonsists  chiefly 
of  rice,  but  they  have  poultiy  and  eggs,  fish,  pork,  etc.,  though  they 
almost  invariably  denied  the  existence  of  these  artioles,  or  produced 


A  JOURNEV   FROM   YttN-NA.V   TO    ASSAM,  171 

theiu  in  8Dch  minute  i^uantities  as  to  be  useleeii  to  as,  whilui  demanding 
exorbitant  prices;  coneequently  we  had  to  exist  largely  on  Hoe  during 
our  pasBage  throngh  tbeir  country.  They  are  not  a  trading  people,  and 
they  had  no  wish  to  deal  with  us,  whilst  they  undoubtedly  looked  on  us 
with  auapicion  sud  fear.  Here,  as  amongst  the  Langsus,  there  is  a 
great  demand  fur  opium,  and  I  Lave  no  doubt  that  one  reason  we  passed 
withoat  molestation  was  because  of  our  reputed  character  of  opium 
tlealers  bound  for  Hkamti.  In  connection  with  this,  it  is  interesting 
to  note  that  the  Chinese  appear  to  bare  traded  throughout  thia  country, 
even  aa  far  aa  the  Hkamti  Long  district.     We  were  told  that  this  was 


^■phini 

^»<\nt. 


I  came  across  men  who  knew  one  or  two 
1  mode  of  address  "  Lao-ban "  was  often 
I  were  Bpoken  of  as  Kuang-tung  men  (i.ti. 


,  and  occasionally  v 
words ;    the  Cbinti 
ilied  to  my  servants,  who 
'(Vntonese). 

The  climate  of  this  region  in  January  and  February  wua  warm  and 
inoiat;  the  daily  mean  temperature  was  only  about  55"  Fabr.,  but  the 
.Munidity    made    the  air   very   oppressive,   and    there    wore    frequent 
inderatorms. 

We  oame  in  sight  of  the  Mali  Hka  on  the  morning  of  February  2, 
noticed   a   phenomenon    wbioh    appears   to   be   of  frequent 
in  this  district.     Our  route  was  at  a  considerable  elevation 
iT«  the  valley  of  the  river,  and  we  looked  out  over  a  vast  sea  of 
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dense  milk-white  mist,  which  completely  screened  the  river  and  the  low- 
lying  ground  before  ns,  only  the  tops  of  the  hills  protruding  above  it 
like  islands.  Far  away  to  north  and  west  stretched  a  high  wall  of  snow- 
clad  mountains — those  of  the  Patkoi  and  Namkiu  ranges— forming  a 
huge  semicircle,  as  it  were,  which  barred  the  way  to  India  and  Tibet ; 
above  the  mist  all  was  clear  and  bright,  and  the  snowy  barriers  on  the 
horizon  glittered  in  the  morning  sun,  whilst  below  us  all  was  hid  from 
view  by  the  mist.  It  was  a  striking  and  curious  sight.  About  1 1  a.m. 
the  mist  slowly  rolled  away,  and  we  now  enjoyed  a  spacious  view  of  the 
valleys  before  us.  These  morning  mists  are  of  dense  white  vapour 
saturated  with  moisture,  which  falls  pattering  on  the  leaves  of  the  trees 
like  drops  of  heavy  rain.  They  are  probably  of  a  malarious  character, 
and  some  of  our  party  suffered  from  that  malady  duriog  our  stay  in  this 
region.  Similar  mists  are  common  in  Assam  during  the  cold  weather, 
and  I  noticed  a  like  phenomenon  in  some  of  the  valleys  of  the  Singpho 
country  on  the  borders  of  that  province. 

The  Mali  Hka  is  very  different  in  character  to  ita  mster  stream,  the 
Nmai  Hka.  It  is  comparatively  shallow,  its  maximum  depth  being  only 
20  feet,  and  it  is  much  broader,  whilst  its  current  is  lees  swift,  and  its 
discharge  is  only  some  13,000  cubic  feet  per  second,  or  Isss  than  half 
that  of  the  Nmai  Hka.  Unlike  the  Nmai  Hka,  which  is  confined  by 
steep  and  rocky  banks,  it  flows  between  low  banks  of  earth,  whioh  are 
covered  in  dense  jungle ;  its  waters  are  dear  and  of  a  dark  olive-green 
hue,  and  they  abound  with  fish.  There  are  rooks  and  rapidB  which 
prevent  navigation,  but  its  bed  at  this  point  (lat.  26°  21')  is  chiaflj'  of  sand 
and  clay.  The  river  is  apparently  not  subject  to  any  great  rise  in  ilood- 
timo,  its  high- water  mark  being  only  some  5  feet  above  the  water-level. 

Beyond  the  Mali  Hka  we  turned  northwards,  following  what  is 
a  main  trade  route  from  British  Burma  to  the  Hkamti  Long  district. 
The  jungle  now  became  thicker,  and  clearings  less  frequent,  whilst 
roads  only  existed  in  the  immediate  vicinity  of  villages,  the  route 
otherwise  being  a  mere  jungle  path  which  often  lost  itself  in  streams 
whose  course  it  followed.  At  length,  some  ten  days  later,  after 
marching  for  two  days  through  an  uninhabited  belt  of  jungle,  we 
emerged  at  Intaw,  in  the  Hkamti  district,  and  a  day's  march  further 
we  reached  the  town  of  Langnu,  from  which  point  I  had  determined  to 
attempt  the  passage  of  the  Chaukan  pass. 

We  now  found  ourselves  in  a  country  which,  though  in  most 
respects  similar  to  that  we  had  just  passed  through,  is  populated  by 
a  distinct  tribe  or  race  who  boast  of  a  king,  whose  capital  at  Patau 
is  also  called  Hkamti.  We  were  now  on  comparatively  well-known 
ground,  the  kingdom  of  Hkamti  having  been  explored,  by  a  survey 
party  from  India  in  1895,  under  Woodthorpe  and  Macgregor,  of  whom 
we  found  traces  in  Langnu,  by  Errol  Gray  in  1892,  and  by  Prince 
Henry  of  Orleans  in  1896. 
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Langnu  is  a  town,  or  rather  a  oolleotion  of  four  villages,  on  the  right 
•"bank  of  the  Nam  Kiu,  a  tributary  of  the  Mali  Hka.  and  is  the  head- 
quarters of  the  "  Ghowpa,"  or  headman  of  the  surrounding  distriot.     On 
arrival    there  we  were  received  in  a  most  oordial  fashion  ;  we  were 
invited  to  stay  in.  the  "  Chowpn's "  house,  and   were  furnished  with 
ample  supplies.     As  soon,  hotrevor,  as  it  leaked  out  that  we  were  bound 
(  for  India,  all  sorts  of  difficulties  wore  pat  in  our    way,  and    neither 
i   guides  nor  coolies  were  forthcoming.      The   maps  which    I   [wHsessed 
showed    two  villages  on  the  Hkamti  side  of  the  f'haukan   pass,  and 
the  Hkanitia  fiimiahed  me  with  the  names  of  ten  stages  on  the  route, 
which   seemed   to   imply    that    it    was  inhabited.     Aecordingty,    after 
spending   a   'Ibv  in    fruitless  cfT'^rts    to   olilain    transport,   we   started 


I 


for  the  pass  without  guides,  carrying  a  supply  of  rice  aufficient  for 
a  week. 

A  few  miles  from  Langnu  the  route  ent«red  an  enormous  traot 
of  jungle,  which  extends  without  tutermptioa  from  this  point,  across 
the  Namkiu  and  I'atkoi  mountains  far  down  the  valley  of  the  Dihiog 
river,  with  only  a  solitary  break  near  Kumki.  We  marched  westwards, 
groping  our  way  through  dense,  gloomy,  and  uninhabited  forest,  where 
we  followed  the  tracks  of  rhinoceros,  elephant,  baffalo,  tiger,  and  other 
wild  beasts,  and  where  onr  only  guides  were  the  compass  and  the  faint 
trail  or  "blaze"  with  which  the  trees  were  marked  at  intorvala.  It 
rained  the  whole  time,  and  we  were  attacked  by  incredible  quantities  of 
leecbeH  and  poisonous  insects.  At  night  we  camped,  or  built  ourselves 
shelters  of  bamboo,  and  kept  fires  alight  to  ward  off  the  wild  beasts. 
After  five  days  we  failed  to  see  any  signs  of  the  Tillages  marked  on  the 
nap,  whilst  the  stages  mentioned  by  the  Hkamtis  proved    to  be  the 
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sites  of  long-extinct  villages,  now  distinguishable  only  by  tbe  remains 
of  graveyards  deeply  buried  in  the  forest,  which  showed  no  signs  of 
ancient  clearings  or  cultivation.  Food  was  now  running  short,  and  it 
became  necessary  to  give  up  the  attempt.  We  returned  by  forced 
marches  and  on  very  short  rations,  and  with  difficulty  succeeded  in 
regaining  Langnu  just  as  our  supplies  gave  out. 

The  coolies  were  so  exhausted  and  footsore  after  this  experience  that 
we  had  to  halt  for  a  week  at  Langnu.  Provisions  were  collected,  and, 
by  means  of  the  bribe  of  a  gun,  guides  were  obtained,  and  on  March  2 
we  set  out  on  a  second  attempt  to  cross  the  Chaukan.  Again  we  entered 
the  jungle,  but  after  another  period  of  wandering  the  guides  proved 
incapable  and  unable  to  find  the  route  over  the  passes,  so  that,  in  spite 
of  having  ample  supplies,  we  were  at  length  obliged  to  return  once 
more.  This  time,  however,  we  did  not  reach  Langnu,  as  before  emerging 
from  the  jungle  we  encountered  a  party  of  Hkamtis  who  were  setting 
out  on  a  journey  to  Assam  to  bring  back  an  elephant  for  one  of  the  local 
headmen,  and,  after  some  palaver,  we  arranged  to  attach  ourBelves  to 
their  party  and  travel  in  company.  Some  of  the  coolies  were  too  weak 
to  go  on,  and  we  had  to  allow  them  to  return  to  Langnu,  which  meant 
that  their  loads  had  to  be  thrown  away,  as  we  were  already  laden  to 
the  utmost. 

This  third  attempt  proved  successful,  and  at  length,  on  March  15, 
we  crossed  the  watershed  of  the  Dihing  and  entered  what  ia,  geo- 
graphically speaking,  Assam.  We  found  that  the  villages  of  Mokoshat 
and  Galut  no  longer  exist,  though  we  camped  on  their  sites,  and  that 
the  route  over  the  Chaukan  pass  is  now  disused  in  favour  of  one  which 
crosses  the  neighbouring  height  of  the  Songsan  Bum,  whioh,  though 
somewhat  loDger,  is  said  to  be  easier.  We  followed  the  disubed  route, 
and  had  to  frequently  cut  our  way  through  the  thickly  growing  bamboos 
and  fallen  trees,  etc.,  so  that  our  progress  was  necessarily  very  slow, 
especially  as  the  natives  themselves  had  the  greatest  difficulty  in  find- 
ing the  track,  and  frequently  lost  their  way.  Altogether  we  were 
nineteen  days  from  the  time  we  left  Langnu  on  our  second  venture 
until  reaching  the  first  village  on  the  western  side  of  the  X>a88,  and 
during  most  of  that  time  we  had  to  travel  on  short  rations,  whilst  the 
rain  fell  almost  continually.  Frequently  there  were  heavy  thunder- 
storms, and  on  the  heights  wo  experienced  hail,  and  sometimes  even  snow. 

Our  companions,  the  Hkamtis,  travelled  in  the  most  leisurely 
fashion,  and  observed  several  curious  customs,  some  of  which  were 
doubtless  based  on  practical  experience  as  well  as  on  superstition. 
Thus  they  prohibited  us  from  burning  bamboos  until  they  had  been 
split  or  notched,  so  as  to  allow  the  air  and  water  to  escape,  as  the  loud 
reports  which  they  would  otherwise  make  were  said  to  be  infallible 
rain-producers — an  idea  which,  considering  we  were  among  the  douds, 
and  in  an  extremely  rainy  locality,  was  probably  not  devoid  of  reason. 
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They  klso  forbude  us  to  lipetik  above  u.  whisper  on  the  momitams,  as 
they  said  thai  if  we  made  a  noise  we  slioulil  certainly  have  rain.  Later 
on,  however,  when  we  had  deacended  to  lower  levels,  theae  prohibitions 
were  withdrawn.  Ou  the  eummits  of  luountaios,  or  after  specially 
difficult  imdertakings,  such  as  the  passage  of  rivere,  etc.,  prayers  and 
offerings  wore  made,  the  latter  being  placed  on  small  bamboo  pedestals, 
and  consisting  of  a  little  rice  or  some  leaves  or  grHSs. 

The  long  sojourn  in  the  jungle  and  continued  short  commons  told 
severely  on  our  Liso  coolies,  who  became  terribly  weak  and  sickly  and 
dispirited,  and  it  was  a  groat  relief  when  we  at  length  emerged  suddenly 
from  the  forest  and  found  ourselves  in  a  long  grass-grown  valley,  with 
low  hills  to  the  south,  and  a  lofty  range  of  snow-clad  mountains  to 


Dortb  of  ua.  The  route  now  followed  the  banks,  and  often  the  bed, 
of  the  Dibing,  and  we  soon  reached  Eumki.  Euniki  is  a  village  of  some 
2iXI  to  300  inhabilants  on  the  left  bank  of  the  J>ihing;  its  inhabitants 
are  Slngphos,  a  tribe  which  is  so  identical  with  that  which  I  have 
already  described  as  inhabiting  the  basin  of  the  Mali  Uka,  that  there 
is  no  need  for  further  description.  Our  reception  by  them  was  not 
pleuont,  and  we  bad  to  tise  throats  in  order  to  obtain  food.  Five  days 
more  of  jnngle  travelling,  accompanied  by  the  usual  amount  of  rain  and 
l«ecbee,  etc.,  brought  us  to  the  Dibing  again,  where,  owing  to  the  river 
being  in  flood,  it  was  impossible  to  ford  it,  and  we  were  thus  in 
DMasarable  distauce  of  starvation,  as  our  supplies  were  almost  ex- 
baustad,  and  there  were  no  villages  un  our  side  of  the  river.  Fortu- 
nately, a  band  of  Mishmis  who  we  encountered  were  in  the  same  plight, 
uiil  constructed  a  rope  bridge  by  which  we  were  enabled  to  cross  to  the 
,  other  bank. 

e  method  of  construction  was  interesting.     First  a  thin  striug  of 

t  cane  about  ^  inch  in  width  was   jirepiireJ,  and  a  round    pebble 

'  fastened   to  oue  end  of  it.     Then    the  experts   of  the    party 

1  their  skill  in  hurling  it  across  the  river.     The  Dibing  at  this 

B  about  IQQ  yards  across,  so  that  the  operation  was  not  easy. 
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The  thrower  whirled  the  stone  round  and  round  hy  a  sufficient  length 
of  string,  and  then,  when  it  had  acquired  enough  momentum,  hurled 
it  with  all  his  force  across  the  river,  where  it  was  made  fiBtst  by  some 
compatriots  who  had  come  to  the  assistance  of  the  party.  Then  three 
ropes  of  whole  cane,  about  f  inch  in  diameter,  were  hauled  across 
by  means  of  the  string  and  made  fast  to  tree-trunks  on  either  bank,  so 
as  to  form  a  triple  rope  of  adequate  strength.  The  bridge  was  now 
ready,  and  loops  of  cane  were  made  and  tied  over  the  rope.  The 
passenger  sits  in  the  loop,  and  hauls  himself  across  backwards  (t.e.  head 
first)  by  his  hands,  propeUing  himself  by  his  feet  at  the  same  time. 
When  women  have  to  cross,  they  are  trussed  on  to  the  rope  so  that  they 
cannot  fall  off,  and  then  have  to  haul  themselvee  across  by  the  arms 
only,  their  feet  being  tied  on  the  rope.  The  Mishmis  crossed  first,  and 
accomplished  the  feat  skilfully  enough ;  but  it  is  not  easy  for  an  amateur, 
especially  when  there  is  a  boiling  torrent  some  20  feet  below  one,  and 
we  found  it  difficult  and  exhausting  work. 

Across  the  river  our  troubles  were  nearly  over,  but  it  was  still  a 
day's  march  to  the  first  village,  and  between  us  lay  the  Daphapani  river, 
where  we  again  found  ourselves  cut  off  by  the  swollen  stream  from  the 
food  we  required.  Fortunately,  befpre  matters  became  desperate,  we 
were  relieved  by  a  band  of  friendly  Singphos,  who  provided  us  with 
food,  and  rafted  us  across  the  river  as  soon  as  the  waters  had  subsided 
somewhat.  We  were  now  on  British  territory,  the  Daphapani  being  the 
limit  of  effective  British  rule  in  this  direction,  and  from  this  point  we 
descended  the  Dihing  without  difficulty,  and  a  week  later  reached  Sadiya, 
and  once  more  came  in  contact  with  civilization. 

The  results  of  the  journey  I  have  described  can  only  be  gauged  by 
expert  geographers,  and  I  am  well  aware  that,  in  comparison  with  the 
time  occupied  and  the  distance  covered,  they  are  insignificant ;  never- 
thele68,.some  new  areas  have  been  explored,  and  the  existence  or  practi- 
cability of  a  direct  trade  route  from  China  to  India  demonstrated.  The 
course  of  trade,  like  water,  follows  the  line  of  least  resistence,  and  our 
difficulties  in  the  Salwin  valley  were  largely  due  to  our  attempts  to 
explore  a  region  in  which  no  trade  exists.  When  following  the  trade 
route  across  the  Pien-ma  pass  through  the  basin  of  the  Nmai  Hka,  we 
encountered  no  serious  difficulties,  except  those  due  to  our  ignorance  of 
the  language  and  the  distrustful  attitude  of  the  natives — ^the  latter, 
I  believe,  being  largely  due  to  the  former  cause,  though,  doubtless,  also 
based  on  a  well-founded  fear  of  foreign  invasion  and  interference.  Our 
passage  through  the  Singpho  country  and  into  the  Hkamti  district  was 
also  a  main  trade  route,  which,  as  already  pointed  out,  has  been  used  by 
Chinese  traders  as  well  as  by  the  inhabitants  of  the  country.  This  dis- 
trict is  both  fertile  and  populous,  and  the  physical  characteristics  of  the 
country  render  it  suitable  for  the  construction  of  lines  of  oommunioation, 
such  as  railways  and  roads. 
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The  oliief  obstacle  on  the  ronte  to  India  is  undoubtedly  the  vist  tract 
of  uninhabited  jnngle  between  Hhamti  and  Assam ;  yet  it  is  to  be 
noted  that  a  trade  route  BxiBted  here  at  one  time,  as  in  shown  by  the 
reuiains  of  the  old  villages  which  areto  be  seen  on  the  preaeiit  track, 
whilst  even  uow  there  is  a  small  trickle  of  trade  (passing  chiefly  by  the 
Songsan  route),  which  might  possibly  bo  enlarged.  The  actual  trade  is 
of  the  smallest,  for  the  reason  that  any  one  making  the  journey  has  to 
carry  such  a  large  stock  of  provisions  m  to  preclude  the  possibility 


of  carrying  much  merchandise  —  though  I  found  that  Indian  tea, 
blankets,  and  matches  were  known  and  need  in  Hkamti — but  parties  of 
Datives  are  in  the  habit  of  passing  through  to  Assam  and  back  from 
time  to  time. 

The  chief  difficulties  of  this  forest  track  are  the  lack  of  roads  and 
snpplies,  and  the  heavy  rainfall,  whilst  the  lofty  ranges  of  mountains 
etriotly  limit  the  number  of  possible  routes.  I  heard  of  two  other  routes 
besides  the  one  I  travelled  by,  viz.  one  over  the  Songsan  Bum,  and  one 
through  Manse  and  down  the  valley  of  the  Dapbapani  river,  the  tatter 
being  that  followed  by  Prince  Henry  of  Orleans.  West  of  Rumki  the 
OOD figuration  of  the  country  is  not  exceptionally  difGcuU,  and  1  believe 
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it  would  be  quite  feasible  to  constraot  a  railway  up  to  the  Dihing  valley 
to  a  point  near  Eumki,  and  then  through  the  Patkoi  hills,  and  down 
the  valley  of  the  Sinan  Hka. 

Although,  as  I  have  shown,  I  travelled  by  what  is  probably  the 
easiest  and  most  direct  route  from  Yun-nan  to  Assam,  yet  it  should  not  be 
supposed  that  suoh  a  journey  is  an  easy  one.  As  in  any  expedition 
of  this  kind,  our  chief  difficulties  were  those  of  commissariat  and 
transport,  for  though  in  China  we  found  no  difficulty  in  obtaining 
supplies  and  the  means  of  carrying  them,  and  in  fact  were  received  with 
cordiality  and  treated  with  respect  and  hospitality,  yet  almost  every- 
where west  of  the  Sal  win  the  reverse  was  the  case,  and,  thongh  in 
a  land  of  plenty,  it  was  often  only  possible  to  obtain  food  by  high- 
handed methods  which  only  necessity  could  warrant,  whilst  it  was  fre- 
quently impossible  to  recruit  obolies  for  transport  purposes.  I,  of 
course,  paid  liberally  for  all  supplies,  but  more  than  once  we  had  to 
<*  commandeer  "  rice,  etc.,  in  spite  of  the  obviously  false  statements  of 
the  villagers  that  no  kind  of  provisions  were  to  be  obtained. 

Many  of  our  difficulties  arose  from  ignorance  of  the  language,  as, 
although  I  speak  Chinese  and  Hindustani,  neither  of  those  languages 
were  of  use  much  beyond  the  frontiers  of  the  two  empires.  On  the 
other  hand,  I  believe  that  it  was  the  smallness  and  insignificance  of  my 
party  which  enabled  us  to  travel  so  freely  through  the  districts  where 
white  men  had  never  been  seen,  and  where  his  presenoe  is  regarded  with 
the  greatest  suspicion.  That  we  never  encountered  active  hostility 
is  creditable  to  the  natives,  and  also,  I  think,  in  some  degree  to  the 
various  members  of  my  party,  and  in  conclusion  I  must  again  record 
the  admiration  1  feel  for  the  pluck  and  fidelity  of  my  two  Chinese 
servants. 
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APPENDIX   A. 

The  acoompanyiDg  Gross-sections  were  all  taken  in  the  following  manner :  (1) 
The  width  of  the  river  was  triangulated  from  a  measured  base.  (2)  The  soundings 
were  taken  with  a  measured  rope,  marked  at  every  5  feet,  and  weighted  with  a 
stone ;  the  intervals  between  soundings  being  judged  so  as  to  be  as  equal  as  pos- 
nUe.  (3)  The  sections  were  taken  on  a  straight  reach  of  the  river  not  in  the 
immediate  vicinity  of  the  rapids.  (4)  The  speed  of  the  current  was  measured  with 
a  bamboo  float  about  10  feet  long^  weighted  at  one  end  to  keep  it  upright  and 
immersed  about  6  feet  below  water.  This  float  was  placed  in  the  water  from  a 
boat  or  raft  at  the  approximate  point  of  maximum  velocity,  and  its  speed  was 
timed  between  stakes  on  the  bank  300  feet  apart. 


RIVER    MEASUREMENTS 

Horizontal  and  vertical  scale  linch-lSOreet 
Depths  In  feet 

8ALWIN 

Speed  of  current.  —   2  5  feet  prr  second 
Area  of  cross  section ->I0.293  s^.  feet. 
Left  ksnk    ""^•"^ ' ■^•g  feet-  -  -  Water  level-  ■  -    ►l^x- —  Rifht  bank 


47 


Rocky  bed 


"^^U- 


NMAI    HKA 

Speed  of  current  »    Z  6  feet  per  second 
Area  of  cross  section  —  13,454  S(f .  feet 
-  -       460  feet      •  •  Water  level 


I)  2»  M>  32  40  40  4* 


Rocky  be<i 


MALI    HKA 

Speed  of  current  —  18  feet  per  second 

Area  of  cross   section  —9.030  sq  feet 

-----  S»0  feet  -  -  Water  level -..-.----.», 


frond  and  clay  bed 


These  methods  are,  of  course,  only  rough  and  approximate,  and  it  would 
therefore  be  useless  to  make  very  elaborate  calculations  of  the  discharge  of  the 
river.  Assuming,  however,  that  the  velocity  observed  was  the  maximum,  the 
mean  velocity,  as  given  by  accepted  formulas  and  confirmed  by  local  experience, 
would  be  about  0*8  of  the  maximum ;  and  adopting  this  ratio  for  the  Nmai  Qka 
and  Mali  Hka,  we  get  approximate  discharges  of  28,000  and  13,000  cubic  feet  per 
second  respectively.  In  the  case  of  the  Salwin,  the  section  of  the  bed  is  so 
narrow  and  deep,  and  the  current  consequently  so  uniform,  that  I  have  taken  0*9 
IS  a  probable  ratio,  which  gives  a  discharge  of  23,000  cubic  feet  per  second. 
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APPENDIX  B. 

Latitude. 


Ko. 
1 

HasM  of  piMtt. 

If elliod  of  otetmtion. 

Utltate. 

Banarka. 

Meng-txe-HBien 

Ex-meridian  alta.  of  Polaris 

o      t      m 

23  16    1 

1 
Fsir. 

2     Mien-Tien 

Meridian  alt  of  Formalbaut '  23  36  55 

Good. 

3         Do. 

Ex-meridian  alta.  of  Polaris    23  38  12 

Good. 

4  ,  Tong-lnng-Cho 

Meridian  alt  of  Sirins           !  25  48    9 

Fair. 

5        Do. 

Ex-meridian  alts,  of  Polaris  ,  25  48  48 

Fair. 

6  :  Fei-lnng-Gbiao 

Meridian  alt  of  Son 

25  47  20 

Good. 

7  !  La-ba 

Ex-meridian  alts,  of  Polaris 

25  51  40 

DoobifoL 

8  :      Do. 

Meridian  alt  of  Bigel 

25  50  22 

Good. 

9     Ln-kon 

f*                    >«                        «9 

25  50  46 

Good. 

10         Do. 

Meridian  alt  of  Dnbbe 

25  52  35 

Donbifnl,  sky  basy. 

11  :  Mao-ohao 

Ex-meridian  alts,  of  Polaris 

26    5    8 

Fair. 

12         Do. 

Meridian  alt  of  Bigel              26    2  87 

Donbfcfiil. 

13     Lan-obia-ti 

Meridian  alt  of  Smi 

26  29  42 

Donbifhl,  sky 
basy. 

very 

14        Do. 

>f         f*          »• 

26  29  19 

Good. 

15  '  Near  Meng-cbao 

»»»»«» 

26    2    9 

Good. 

16     Lao-Tang-Ka 

Meridian  alt  of  Bigel 

26  12  50 

Moderate. 

17 

At  B.Ma-li.Kha 

Meridian  alt  of  Sun 

26  21  10 

Good. 

The  above  obeervationB  were  made  with  a  7-incb  sextant  (by  Stanley  &  Co.) 
and  a  mercurial  artificial  borizon,  times  being  noted  by  a  Benson's  balf  chronometer 
«  Field  "  watch. 

APPENDIX  C. 

LoNorruDis. 


No. 


1 
2 
3 

4 
5 


SUUOD. 


Fei-lnng-chiao 

Ha-ha 

Lu-Kon 

Do. 
Lan-cbia-ti 

Do. 


Right  bank  of  Ma-li-Kba 
in  lat  26°  21'  10" 


Otject 
obMsred. 


SanE. 

StarE. 

StarW. 

SonE. 

SnnE. 


LoQ^tnde 


Remarka. 


99  10  12 
99  3  39 
98  54  52 

98  55    5 

99  10  33 


Observation  good. 


t* 


»9 


It 


Snn  K    I  99    3  39 


Snn  E.       97  57  43 


Observation  good,  but  error 
of  watch  donbtfol ;  reject 

Observation  good,  and  error 
of  watch  determined  ap- 
proximately by  calculating 
back  from  deduced  rate. 

Observation  good,  but  result 
probobly  tM>  high. 


The  above  observations  were  made  with  a  7-inch  sextant  (by  Stanley  &  Go.) 
and  a  mercurial  borizoD.  The  method  used  was  ibat  of  chronometric  difference  of 
time,  G.M.T.  being  kept  on  a  Benson's  half  chronometer  *'  Field "  watch.  In  the 
case  of  the  sim,  the  mean  was  taken  of  six  observations  of  the  upper  and  lower 
limbs  at  ten-second  intervals  of  arc;  and  in  the  case  of  stars,  the  mean  of  soTen 
observations  at  ten-second  intervals  of  arc  was  taken.  Unfortunately,  the  watch 
proved  so  susceptible  to  changes  of  temperature,  in  spite  of  its  being  fitted  with  a 
Br^guet  spring  and  other  improvements,  that  its  rate  was  erratic,  and  as  I  was  not 
able  to  rate  it  at  sufficiently  short  intervals,  the  longitudes  I  obtained  can  only  be 
considered  as  roughly  approximate. 
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By   JAMES   MACKINTOSH   BELL,   Director.  Oeologloal  Surroy,  N.Z. 
iNTRdDDCTIfiS. 

ThB  central  part  of  the  Southern  Alps,  which  inclmlea  the  olerated 
oountry  sarronnding  the  magnificent  peak  of  Mount  Cook,  presents  many 
features  of  remarkable  interest  to  the  glaciolagiat  and  phy»i(igrapher,  and 
exhibits  an  area  of  country  of  rare  charm  to  the  observant  alpinist  and 
eiploror.  Thia  part  of  the  Southern  Alps  encloBea,  in  addition  to  Honnt 
Cook,  the  lofty  peaks  of  Darwin,  Maltt)  Brun,  ITochBtetter  Dom, 
Hoant  Elie  do  Beaumont,  Mount  de  In  B^che,  Mount  Haidinger, 
Uoimt  Lendenfeld,  the  Sllberhorn,  Mount  Hector,  Mount  Tastnan,  Mount 
Stokes,  and  Mount  Sefton,  all  ever  9800  feet  in  height,  and  rising, 
clad  in  perpetual  snow,  amtd  spacious  fields  of  ttee'e,  from  vMch 
enmnate  most  of  the  groat  glaciers  of  New  Zealand.  These  peaks 
represent  the  highest  though  not  the  most  inacceseiblo  country  in 
New  Zealand,  and  all  stand  near  the  iBland  divide.  A  view  obtained 
(rom  various  points  of  vantage  on  the  divide  discloaes  to  the  east 
»nd  west  most  of  the  salient  physical  features  of  this  interesting 
part  of  the  country.  Towards  the  west  is  visible  the  rapid  deaoent  of 
the  oountry  towards  the  Tasman  sea ;  the  rugged  snow-olad  peaks  can 
be  Been  to  be,  near  at  hand,  replaced  by  mountains  with  snow  only  on 
their  summits  and  wilh  their  lowest  slopes  thickly  wooded.  These  give 
way  farther  to  the  westward  to  wooded  hills  free  from  snow  which  close 
to  the  sea  pass  abruptly  into  flat  or  rolling  lowlands,  covered  with  dense 
foteet.  Towards  the  east  the  descent  of  the  oountry  is  also  rapid,  but 
not  nearly  so  muoh  bo  as  on  the  western  aide.  The  mountains  gradually 
ilecrease  in  altitude,  and  are  finallj'  replaced  by  the  rolling  treeless 
Htretohes  of  the  Mackenzie  and  Upper  Waitaki  plains,  surmounted  by  an 
ocoastonal  outlying  mountain.  The  sparseuess  of  forest  on  the  eastern 
aide  of  the  Alps  stands  in  marked  contrast  to  the  weatem  side,  and  only 
at  a  few  sheltered  spots  along  the  lower  mountain  slopes,  near  the 
river  courses,  are  visible  the  groves  of  stunted  trees. 

Thb  Great  Tashjin  Svstim. 
Two  sections  across  the  Southern  Alps — one  by  the  Tasman  river, 
Hooker  glacier,  Fit^goi'ald  puss,  and  the  Copland  valley,  and  the  other 
by  the  Tasman  glacier,  Graham's  saddle,  and  the  Fianz  Josef  glacier — 
will  Ulnstrato  some  of  the  most  striking  features  of  this  interesting 
glacial  area. 
I  The  longest  and  widest  glacier  in  New  Zealand  is  the  great  Tasman 

KKOier,  whicli  has  a  length  of  16  miles  from  its  source  at  the  base  of  the 
Ochatett«r  Dom  to  its  terminal  face,  and  a  maximum  width  opposite  the 
Na  H.     AuousT.  1907.]  0 
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mouth  of  the  Mnrohi§on  river,  later  to  Im  deecribed,  of  2^  miles.  From 
the  tenninal  face  of  the  Taemati  glacier  flows  the  river  cif  the  same  name, 
which  eaters  Lake  INikaki,  after  a  conrse  of  aboiit  23^  niilps.  For  this 
dUtAuoe  ttie  atreum  anitstomoseB  in  many  chiiniielH,  through  a  broad 
Lt-«haped  valley.  The  various  streams  are  constantly  changing  their 
oonrses— a  condition  which,  with  the  many  quicksan<ls,  renders  the  river 
i  Tcry  difficult  one  to  ford.  The  river  flat  through  which  the  various 
diatribntaries  of  the  Tasnian  ramify  is  about  4  miles  wide,  on  either 
ride  of  which  low  raorainic  hills  stretch  to  the  base  of  the  moantains — 
the  broken  Leibig  range  on  the  north-east,  and  the  mgged  slopes  of  the 
Ben  Ohaa  range  on  the  wes'. 


From  4  to  6  miles  below  the  terminal  face  of  the  Tasmau  glacier 
the  Taaman  river  receives  the  distributaries  of  the  Hooker  river — n  wild 
turbulent  stream  formed  by  the  union  of  the  water  from  the  Hooker  and 
Uneller  glaciers.  Lake  Piikaki,  which  has  a  length  from  north  to  south 
of  8  miles,  and  a  width  in  the  opposite  direction  of  3^  miles,  had 
fonnerty  a  much  greater  northward  extension,  its  basin  having  been 
filled  by  the  masses  of  dfhria  brought  dtiwn  by  the  Tasman  river.  The 
outlet  of  Lake  Pukaki  is  by  the  Pukaki  river  at  its  extreme  eoath- 
westem  corner,  where  the  river  floww  through  thick  msHses  of  the 
terminal  moraines  deposited  by  the  ancient  Tasman  glaciers.  Lake 
Pukaki  owes  its  origin  (o  the  damming  by  these  moraines  of  the  broad 
Trumian  trough,  probably  formetl  by  glacial  planing  along  a  pre-existing 

o  2 


184   THE  HEART  OP  THE  SOUTHEKN  ALPS,  NEW  ZEALAND. 

river  channel.  Many  phenomena  testify  to  the  former  great  extension 
of  the  Tasman  glacier — the  terminal  and  lateral  moraines  spreading  far 
oat  on  to  the  Mackenzie  and  Upper  Waitaki  plains ;  the  ancient  glacial 
terraces  deposited  on  the  slopes  of  the  Ben  Ohan  and  Leibig  ranges,  the 
highest  of  these  being  probably  about  1500  feet  above  liake  Pukaki,  but 
farther  north  occurring  at  greater  altitudes;  and  the  steep  generally 
smooth  lower  slopes  of  the  bordering  ranges,  especially  towards  the 
present  terminal  face  of  the  Tasman  glacier.  The  differences  of  level 
between  the  lateral  moraines  of  the  ancient  Tasman  glacier  is  a  somewhat 
remarkable  feature. 

The  Tasman  Olacier  Proper, 

The  Tasoian  glacier,  which  is  longer  than  any  single  glaoier  in 
the  Swiss  Alps,  though  now  vastly  inferior  in  size  to  its  former 
magnificent  proportions,  is  still  a  very  splendid  ioe-stream.  In  its  lower 
reaches  it  is  bordered  by  the  Leibig  range  on  the  east,  and  by  leaser 
peaks  of  the  Mount  Cook  range  on  the  west.  Above  the  entranoe  of  the 
Mnrchison  the  rugged  snow-clad  slopes  of  the  Malte  Bnm  xaage  and 
Mount  Darwin  on  the  east,  and  the  stately  peaks  of  the  idand  divide 
and  Mount  Cook  on  the  west,  surround  the  great  glaciec  fxaok  the 
east  the  most  prominent  entering  stream  is  the  MaiohiMffL  The 
terminal  face  of  the  Murchison  glacier  is  about  1-|  milM  aiboY^  the 
junction  with  the  Tasman,  and  most  of  the  water  whioik  flowB  fiiDim  it 
continues  down  along  the  eastern  side  of  the  Tasman  ioe  and  entera  the 
river  just  below  the  snout  of  the  Tasman  glaoier. 

The  Darwin  glacier  flows  into  the  Tasman  from  the  eaati  between 
Mount  Malte  Brun  and  Mount  Darwin.  T}ie  largest  tributary  glaciers 
entering  from  the  west  are  the  Ball,  Hochstetter,  Haast,  and  Kron  Prinz 
Rudolf,  which  flow  from  spacious  snow-fields  amid  the  m^^hty  peaks  of 
the  island  divide.  These  glaciers  will  be  described  later.  Towards  the 
lower  part  of  the  Tasman  glacier  numerous  small  streams  of  water 
descend  in  abrupt  waterfalls  from  small  U-shaped  hanging  valleys 
perched  high  on  the  mountain-sides.  They  flow  from  ioe-blocks  on  the 
Leibig  and  Mount  Cook  ranges,  and  probably  entered  the  Tasman  glacier 
with  an  even  gradient  during  the  period  of  its  maximum  extension. 

The  Hochstetter  Dom  has  a  very  steep  descent  to  the  Whymper 
glacier,  at  the  head  of  the  Wataroa  river,  which  flows  to  the  west  coast, 
but  a  comparatively  gradual  inclination  to  the  Tasman  glaoier  on  the 
eastern  side  of  the  Alps.  Below  the  huge  bergschrund,  which  almost 
completely  engirdles  the  summit  of  the  Hochstetter  Dom,  the  ioe  of  the 
upper  part  of  the  glacier  is  remarkably  smooth  for  about  4  miles,  where 
crevasses  disposed  almost  at  right  angles  to  the  course  of  the  glacier  first 
become  prominent,  and  from  here  thickly  seam  the  ice  for  4  or  5  miles. 
In  the  lower  part  of  the  glacier,  where  the  moraines  completely  ahioud 
the  ice,  crevasses  are  not  especially  evident,  though  the  sur&ce  of  the 
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io?,  in  ridgea,  Immmookfl,  and  IioUowb,  is  extremely  uneTen.  The  deep 
bine  pools  and  gliatening  wailed  "moulina,''  which  are  common,  espe- 
cially in  the  middle  and  hiwer  parts  of  the  Tasniau  glacier,  are  very 
charming  fe'itiires.  On  the  western  side  of  the  Tasniau  glacier,  for 
Bome  6  miles  above  its  tenniual  fate,  or  as  far  as  the  entrance  of  the 
Ball  glacier,  apijears  a  deep  houldcr-strawn  ti'ough,  between  the  lateral 
iD(ir«ine  of  the  present  Tasmau  glacier  and  the  smoothed  elope  of  the 
Uotint  Cook  range,  wliioh  formerly  formed  the  border  of  the  glacier. 
At  intervals  along  this  curious  trough,  boulder  fans  enter  from  ihe 
slopes  of  the  Mount  Cook  range.  These  in  some  plaoea  dam  back  small 
ponds  of  water  iBSiiing  as  springs  from  beneath  the  lateral  moraine, 
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^^pbob  ie  oft«n  165  feet  in  height.     Several  of  these  situated  near  the 
^^Terminal  face  of  the  glacier  are  of  esquieite  beauty,  the  water,  of  a 
rich  bloe  colour,  being  surrounded  by  thick  alpine  scrub  and  gay  alpine 
flowers. 

The  lower  5  or  6  miles  of  the  Tasnian  glacier  are  entirely  moraine- 
Lxjvered  ;  the  u[>per  3  or  4  miles  are  apparently  almost  free  from  moraine, 
Kud  the  intervening  space  shows  an  increasing  amount  of  moraine  towards 
thft  terminal  face.  Lithologically,  the  moraiuic  material  consists  entirely 
of  graawacke  and  argillitc,  of  which  rocks  interatratified  tlie  adjoining 
mountains  are  composed.  The  moroinic  material  is  of  all  sizes,  from 
fine  powder  to  blocks  weighing  hundreds  of  tons.  Some  of  the  coarsest 
debris  is  that  brought  down  by  the  Kron  Prinz  Kudolf  glacier.  Striated 
pebbles  and  boulders  are  comparatively  rare,  the  rocks  being  on  the 
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whole  too  soft  to  retain  the  scratches  well.  The  boulders  are  mostly 
angular  or  sub-angular,  but  occasionally  are  rounded  by  abrasion  with 
other  boulders  in  the  englacial  streams.  In  the  distribution  of  the 
moraines  on  the  surface  of  the  ice,  one  of  the  best  indices  to  the  move- 
ment of  the  ice  may  be  seen.  The  lateral  moraines  brought  down  by  each 
tributary  glacier  bend  in  broad  curves,  and  unite  with  those  of  the  neigh- 
bouring glaciers  to  form  the  medial  moraines.  These,  some  5  or  6  miles 
above  the  frontal  face,  are  separated  by  bands  of  clear  ice  free  from 
moraine,  but  nearer  the  frontal  face  unite  to  form  the  mantle  of  dSbrit 
which,  disposed  now  in  ridges,  now  in  hollows,  completely  covers  the 
clear  ice.  The  relative  increase  in  the  quantity  of  morainic  material 
on  the  surface  of  the  ice  near  the  terminal  face  is  chiefly  due  to  the 
removal  by  melting  of  the  ice  which  shrouded  the  dSbrU  higher  up  the 
glacier. 

The  eminent  Prof.  Heim,  of  Zurich,  who  visited  the  Taaman  glacier 
in  1902,  mentions  that  the  bordering  rocks  show  no  evidence  of  striation.* 
This  statement,  though  generally  true,  is  not  always  ooneot,  as  the 
lower  and  middle  slopes  of  Mount  de  la  Btehe,  composed  of  hard 
grauwacke,  are  exquisitely  striated.  The  water  laming  from  beneath 
the  snout  of  the  Tasman  glacier  is  heavily  charged  with  rook  flour, 
but  this  is  apparently  derived  from  the  comminution  of  rock  frag- 
ments within  the  ice  by  grinding  against  one  another,  rather  than 
as  a  result  of  rock  excavation.  In  fact,  the  modem  Tasman  glacier 
is  merely  a  shrunken  remnant  of  a  former  much  greater  feature,  and 
it  could  hardly  be  expected  to  bo  erosive  in  action,  when  filling  a 
trough  which  is  more  than  ample  to  contain  it,  and  which  is  apparently 
the  product,  as  already  mentioned,  of  an  ancient  great  ioe  advance 
• — ^in  a  period  of  *'  ice  flood.*'  f  During  this  former  period  there  can 
be  no  doubt  that  the  glacier  was  erosive,  as  evidenced  by  the  broad 
U-shaped  valley  in  which  the  Tasman  glacier  and  river  now  flow.  In 
this  broad  valley  the  spurs  entering  from  either  side  are  tmnoated. 

From  careful  surveys  made  by  Mr.  T.  N.  Brodrick,}  the  Tasman 
glacier  gives  no  direct  evidence  of  any  decided  permanent  advance  or 
retreat  in  recent  years,  though  there  are  naturally  minor  changes  in 
position  depending  on  the  condition  of  the  snowfall.  The  advance  and 
retreat  is  much  more  conspicuously  shown  in  the  case  of  the  tributar}"- 
glaciers  of  the  Tasman.  Some  slight  evidence  of  a  decided  advance  of 
the  Tasman  within 'recent  years  is  given  by  the  partial  demolition  of  a 
lateral  moraine  wliich  borders  the  glacier  on  the  west.     This  lateral 


♦  Src  note,  I»y  Dr.  A.  Hoiiiu  p.  18,  of  the  *  First  Annual  Bcport  of  the  New  Zealand 
Department  of  Tourist  and  Health  Hesorts.' 

t  See  paper  by  E.  C.  Andrews,  "  The  Ice-flood  Hypothens  of  the  New  Zealand 
Sound  Basins,"  Journal  of  Gidogy,  vol.  14,  No.  1. 

X  Sec  paper  by  T.  N.  Broilrick,  district  surveyor,  on  **  Ioe  Motion  of  the  Gaateriyoty 
Glaciers,"  in  the  Stw  Ztaland  Alpine  Journal,  October,  1894. 
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monuiis  is  suffioieDtly  old  to  have  become  fairly  welt  covered  with  voge- 
Ution.  Dnriog  the  BUmmer  of  1905 — and  I  undentand  for  some  years 
prvvions — its  eastern  side  has  been  gradually  itudermiDed.  This  prooess 
may  aimply  indicate  a  change  in  the  course  of  the  glacier,  but  from 
Tarious  feattuee  seen  in  the  field,  this  aeema  hardly  probable. 

The  Ball  glacier,  which  originates  on  the  Mount  Cook  range  near 
I  pass,  leading  to  the  Hooker  glacier,  descends  at  first  in  a  series  of 
t-ialls,  and  enters  the  Tasmaii  in  a  heavily  moraine-covered  train.     It 


K  remarkable  chiefly  from  the  fact  that  its  course  is  at  an  angle  of  about 
'115''  with  that  of  tho  main  glacier.  Perhajia  there  is  no  finer  sight 
irithin  the  limits  of  tho  area  covered  by  the  Southern  Alps  than  the  great 
IIoebat«tter  ice-lall.  Tliis  magnifieent  glacial  feature  deHcends  nearly 
loOO  feet,  in  a  great  cascade  of  ice  almost  three -'in  ar  tors  of  a  mile  in 
width.  The  spruce  of  splendid  proportions  rise  in  places  almost  100  feet  in 
height,  sejiaratud  by  yawning  crevasees  of  profound  depths.  The  Hooh- 
iteller  glacier  starts  at  the  edge  of  the  great  ioe  plateau,  which  is  a  mile 
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long  by  three-quarters  of  a  mile  wide,  lying  at  the  base  of  the  Linda 
glacier  descending  from  the  slopes  of  Mount  Cook.  The  Haast  glacier, 
which  descends  from  the  nSvS  surrounding  the  mountain  of  the  same 
name,  also  exhibits  a  series  of  imposing  ice-falls.  The  Eron  Prinz 
Budolf  glacier,  originating  in  the  snow-fields  around  Graham's  Saddle, 
carries  much  moraine  to  the  main  ioe-stream.  The  view  obtained  from 
Graham's  Saddle,  which  leads  from  the  Tasman  to  the  great  Franz  Josef 
glacier  on  the  Westland  side,  is  one  of  the  best  to  be  had  anywhere  in  the 
Southern  Alps.  To  the  south ward^tho  broad  U-shaped  strike  valley  of 
the  Tasman,  bordered  by-lofty  glacier-dotted  mountains  on  either  side, 
can  be  traced  for  miles ;  while  to  the  westward  the  magnificent  Franz 
Josef  glacier  can  be  seen  to  be  flowing  just  below  Graham's  Saddle,  and 
to  descend  abruptly  between  the  rugged  snow-dad  ridges  down  into  the 
luxuriant  verdant  forest  of  Westland,  bordering  on  the  Tasman  sea, 
which  glimmers  in  the  distance.  All  around  is  seen  a  veritable  amt  des 
maniagnes,  the  giant  peaks  of  de  la  Bdche,  Haidinger,  Haasti  and  IBtector 
being  especially  evident,  with  ever  prominent  the  stately  monolith  of 
Mount  Cook. 

Graham's  Saddle  is  comparatively  easily  reached  from  the  Tasman 
glacier.  The  route  passes  up  the  Eron  Prinz  Budolf  glacier  to  the  base 
of  the  ice-fall;  then,  after  traversing  a  rather  serious  bergsbhmnd,  asoends 
a  long  steep  couloir  on  to  a  steep  arSte  leading  to  Mount  de  la  Bdche. 
This  arete  is  ascended  for  some  hundreds  of  feet,  when  a  desoent  is  made 
to  a  deeply  crevassed  snow-slope  of  gradual  inclination  leading  to  the 
elevated  col. 

The  MueUer  Olader, 

The  Mueller  glacier  is  of  a  most  extraordinarily  crooked  shape. 
Near  its  source  it  flows  almost  north-east,  while  in  its  lowest  reaches 
its  course  is  to  the  south-east.  It  makes  a  complete  tum  aiound 
the  rugged  buttress  of  Mount  Ollivier,  which  marks  the  northward 
extension  of  the  Sealy  range,  a  subsidiary  ridge  to  the  Ben  Ohau 
range.  On  the  left  side  the  ice-river  is  bordered  mainly  by  the 
Moorhouse  range,  a  portion  of  the  island  divide,  on  whioh  stands  the 
splendid  serrate  peak.  Mount  Sefton ;  but  near  its  terminal  faoes  it 
traverses  the  Hooker  valley  and  abuts  against  the  base  of  the  long  talus 
slopes  from  the  Mount  Cook  range.  The  Mueller  glacier  is  formed  by  the 
union  of  many  small  ice-streams  which  flow  from  the  Sealy  and  Moor- 
house ranges  bordering  it  on  either  side.  Some  of  the  most  splendid  of 
these  descend  as  magnificent  ice-falls  from  the  precipitous  flanks  of 
Monnt  Sefton.  Avalanches,  generally  small,  but  sometimes  of  prodifldous 
size,  are  constantly  falling.  The  upper  part  of  the  MueUer  glacier  is 
free  of  moraine,  but  the  lower  part  is  thickly  strewn  with  boulders, 
many  of  huge  size.  These  are  of  grauwacke  and  argillite,  together  with 
various  varieties  of  schist.     The  surface  is  much  more  irregular  than  that 
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uf  tho  Tasiuau  glacier,  rough  I'idgea,  Bharp  pinnaclea,  and  deep  hoUowa 
being  everywhere  encountered,  while  abrupt  deBoonts  or  minor  Ice-falls 
ir  at  several  places,  The  Hooker  river,  flowing  from  the  glacier  of 
same  name,  is  stroDgly  deflected  by  the  Mueller  glacier,  just  above 
terminal  face.  The  lateral  moraines  of  the  Mueller  glacier  are  often 
'-flf  enormous  size  and  remarkable  height.  Perhaps  the  largest  are  those 
occurring  just  behind  the  Hermitage,  the  Government  accommodation 
houae  near  tho  terminal  face  of  the  glacier.  Here  several  parallel  lateral 
..moiaioeB  are  to  bo  seen,  tho  highest  having  a  local  relief  of  quite  370 
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leet.  The  outer  ridges  are  clothed  with  thick  alpine  forest;  then  appear 
iu  BQccesaion  ridgos  with  mountain  scrub,  ridges  gay  in  summer  with 
alpine  flowore  and  grasses,  and  nearest  the  ice,  ridges  of  rough,  bare 
morainic  dehrin.  In  times  of  flood,  the  water  dashes  turbidly  from  beneath 
the  high  cliff  of  ice  at  the  foot  of  the  Mueller  with  tremendous  force, 
rising  geyser-like  with  tho  sudden  relief  uf  jiresianro,  and  carrying  large 
■tones  down  the  stream.  At  times,  also,  some  of  the  water  bursts 
through  the  lateral  moraines  behind  the  Hermitage,  and  thus  seeks  exit 
to  the  Hooker  river. 
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The  Hooker  OlcLcier. 

The  Hooker  glacier  oooupies  a  deep  valley  between  the  precipitous 
slopes  of  the  Mount  Cook  range  and  the  broken,  eastward-facing  flanks 
of  the  Moorhouse  range.  It  is  formed  by  the  union  of  many  glaciers, 
which  descend  in  huge  ice-falls  from  the  ridges  on  either  side ;  but 
chiefly  from  Mount  Cook  itself  and  David's  Dome  —a  fine  snow-oovered 
mountain  which  marks  the  termination  of  the  Mount  Cook  ridge  at  the 
island  divide.  Like  the  Tasman,  the  Hooker  occupies  a  strike  valley. 
It  has  a  length  of  nearly  7^  miles,  and  an  average  width  of  about  half 
a  mile.  It  is  covered  with  heavy  morainic  dshris  for  4|  miles  from  its 
frontal  face.  The  Hooker  is  bordered  by  splendid  lateral  moraines  for 
many  miles  up  its  course.  On  the  eastern  side  of  the  glacier  opposite 
Fitzgerald  pass,  there  are  no  fewer  than  six  of  these  lateral  moraines 
disposed  in  terraces,  the  lowest  being  on  the  edge  of  tho  present 
glacier. 

Neither  the  Hooker  nor  the  Mueller  glacier  shows  any  decided 
advance  or  retreat  within  recent  years,  though  there  have  sppftremily 
been  slight  minor  changes  in  the  position  of  the  terminal  ftoa.  The 
following  table,*  prepared  by  Mr.  T.  N.  Brodrick,  Surveyor  of  fhe  New 
Zealand  Government,  regarding  the  Tasman,  Hooker,  and  If  nailer 
glaciers,  is  of  interest : — 


Name  of 
glacier. 


Tasman  ... 
Mueller  ... 
Hooker    . . . 


Area  of 
glacier. 


acres. 
13,C64 
3,200 
2,416 


Area  of  country       r^Mth  of 
fh>m  which  supply,    '^J*,:;'' 
of  ice  is  drawn.f 


glacier. 


acres. 

25,000 
7,740 
4,112 


mis.  chiu. 

18  0 

8  0 

7  25 


ATMtfe 
width. 


mis.  chns. 
1  15-0 
0      500 


GXMtMt 


mis. 
2 
0 


0      41-3  !    0 


14  1 
61 
54   , 


0 
0 
0 


widlli. 


50 
87 
80 


The  Valley  of  the  Copland. 

From  the  Hooker  glacier  a  somewhat  difficult  rente  leads  oyer 
Fitzgerald  pass,  in  the  Moorhonso  range,  into  the  wild  and  little- 
oxplored  valley  of  the  Copland.  The  route  leaves  the  Hooker  glacier 
about  3  miles  above  its  terminal  face.  First,  a  long  tains  slope  and 
couloir  is  ascended,  then  a  tedious  arete,  leading  on  to  a  small  ice-field 
deeply  crevassed  in  several  places,  and  lying  just  at  the  base  of  Fitz- 
gerald pass.  The  descent  to  the  tree-bordored  bed  of  the  Douglas  river, 
the  headwaters  of  the  Copland,  is  first  down  a  long  gradual  snow-slope, 
and  then  down  a  steep  grassy  slant  bright  with  alpine  flowers.  About 
5  miles  below  the  western  base  of  Fitzgerald  pass  the  Strauohon  river 


*  Sco  paper  on  '  Ice  Motion  of  the  Canterbury  Glaciers/  in  the  New  Zealand  Alpine 
Journal^  October,  1894. 

t  It  is  not  the  whole  watershed,  but  only  that  portiou  on  which  the  ■now  lies. 


THE  llEAKT   UF   THE   SODTIIEttN   ALPS.   SEW   ZEAi.ANlJ. 


191 


s  Douglas  river  from  the  north-ea»t,  aud  together  they  form 
1  river  proper.  The  united  stroam,  aft«r  a  courae  of  abuut 
I,  joins  the  Earangarua,  anil  together  they  flow  to  the  sea,  some 
10  miles  distant.  There  is  a  very  small  glacier,  known  as  the  Marchant, 
at  the  liead  of  the  Douglas  river,  above  the  point  of  descent  from  Fite- 
getsld  pass,  and  a  larger  glacier,  known  as  the  Strauohon,  at  the  bead  of 
the  river  of  the  same  name.  The  Stranchou  glacier  descends  from  the 
base  of  Baker's  eadtlle,  which  leads  to  the  Hooker  glacier  near  its  head. 

The  Copland  is  a  river  flowing  in  a  channel,  which  shows  typioiUy 
the  inflnenee  uf  ice-action.     One  sees  the  U-shaped  valley  with  gently 
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curving  moraine-filled  floor,  the  smooth,  precipitous  oncloaing  walls 
gf  solid  rook,  and  the  tributary  streamlets  entering  In  marked  dis- 
cordance in  grade,  and  often  in  steep  falls,  from  valleys  perched  high 
shove  the  main  river.  The  scenery  of  the  (_^opland  is  beautiful  in  the 
exti«iue.  The  bright  blue  water  rushes  in  almost  unending  rapids  in 
a  ohaonel  strewn  with  huge  boulders  of  fantastic  shapes.  On  either 
nde  rises  a  forest  of  almost  trojiical  splendour,  gay  in  summer  with  the 
blood-r^  flowers  of  the  rata  and  the  rich  creamy  white  blossoms  of 
the  boheria.  Above  the  valley  floor,  rises  abruptly  for  thousands 
of  feet  the  great  rock  walla,  to  which  a  scant  but  brilliant  vegetation 
di&gB.  Back  from  these  precii)ioes  rugged  ridges  clad  !d  alpine  vege- 
tation lead  to  the  lofty  snow-clad  heights  which  are  ever  visible  against 
tlw  tuHtbem  and  southern  skies,  while  to  the  eastward,  splendid  and 
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majestic,  stand  the  giants  of  the  Southern  Alps — ^Monnt  Sefton,  the  Foot 
Stool,  and  others.  Now  and  then  one  sees,  close  to  the  river-side,  a 
waterfall  of  exquisite  beauty  break  into  the  forest  from  altitudes 
hundreds  of  feet  above,  or  again,  in  the  distance,  one  catdies  a  glimpfle 
of  some  wild  unknown  glacier  descending  with  wonderful  ice-fuUs  from 
some  hidden  snow-field  in  the  mountains. 

Travelling  through  the  dense  Westland  forest  with  its  thick  matted 
undergrowth|is  exceedingly  difficult,  and  walking  along  the  bed  of  the 
river  is,  for  the  most  part,  impossible,  owing  to  the  namerous  water- 
falls and  the  boulders  of  huge  size  which  strew  the  stream-bed. 

Near  Welcome  flat,  which  is  situated  about  halfway  down  the 
Copland,  between  the  junction  of  the  Douglas  and  the  Strauohon  and 
the  point  of  union  with  the  Karangarua,  on  the  north  bank  of  the  stream 
there  occur  rather  remarkable  hot  springs.  These  springs  rise  in  a  small 
flat-topped  mound  of  brownish  sinter,  exhibiting  miniature  terraces.  The 
plateau  is  surrounded  by  a  luxuriant  growth  of  tree  feiii.  New  Zealand 
flax,  etc.,  while  close  at  hand  is  a  cave  beneath  an  immense  erratic, 
apparently  but  slightly  removed  from  its  original  position,  at  the  base 
of  which  a  spring  heavily  charged  with  hydrogen  sulphide  ocours. 
The  springs  issuing  in  the  sinter  plateau  are  at  a  high  temperature, 
but  below  the  boiling-point. 

The  Copland  resembles  many  another  river  of  the  west  ooast, 
which  flows  turbulently  through  this  charming  southern  terra  ineofjniia. 

The  Franz  Josef  Glacier. 

The  Franz  Josef  glacier,  in  which  the  Waiho  river  rises,  lies  some 
25  miles  north  of  the  Copland.  The  Franz  Josef  originates  in  a  great 
field  of  nev((  lying  near  the  base  of  Graham's  saddle.  Between  Graham's 
saddle  and  Fitzgerald  pass  many  splendid  glaciers  descend  from  ex- 
tensive ice-fields  which  feed  wild  rapid  rivers  rushing  to  the  Tasman 
sea.  Perhaps  the  most  prominent  of  these  ice-streams  are  the  Balfour 
and  the  Fox.  The  latter,  a  glacier  of  magnificent  proportions,  is 
unknown  to  the  writer,  but  is  said  to  originate  in  the  most  spacious 
and  splendid  snow-field  to  be  found  in  the  New  Zealand  Alps,  not 
excepting  the  Tasman  itself. 

The  great  Fninz  Josef  glacier  forms  one  of  the  most  wonderful  and 
beautiful  sights  iu  New  Zealand,  and  perhaps  in  the  world.  On  reaching 
this  glacier  by  way  of  the  track  which  passes  through  the  Westland 
forest  and  which  is  at  present  the  solo  highway  through  the  wilderness, 
one  is  struck  with  amazement  at  the  marvellous  characteristics  of  this 
extraordinary  ice-river.  From  this  point,  just  below  the  terminal  iaoe, 
practically  its  entire  course  can  be  seen  from  where  it  originates  high 
up  on  the  slopes  of  Mount  de  la  B^he  and  the  Minarets.  Its  gently 
curving  course  can  be  traced  for  the  8^  miles  in  which  it  descends 
over  8000  feet   from  a  region  of  perpetual  snow  to  its  terminal  face 
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— within  700  feot  of  soa-level,  where  its  snout,  a  cliff  of  ioo  nearly 
100  feet  high  and  half  a  mile  wide,  is  bonlered  on  either  side  by  a 
orost  of  rare  beauty  and  of  subtropical  luxuriance  and  splendour. 
Here  and  there  a  waterfall  leaps  hundreds  of  feet  from  the  mountain- 
sides on  to  the  surface  of  the  ice.  The  contrasts  in  the  ensemble  are 
amazing.  From  beneath  the  shade  of  a  tree-fern  or  a  mountain  cabbage- 
tree,  on  an  old  lateral  moraine  of  the  glacier,  one  may  look  upon  the 
much  skraced  and  pinnacled  clear  ice  of  the  glacier,  and  up  on  a  gorgeous 
array  of  snow-clad  peaks. 

The  Rurfaoe  of  tlie  Franz  Josef  glacier,  for  all  of  the  lower  5^  miles 
of  its  course,  is  exceeding  rough,  and  is  practically  a  oontinnoua  ioe-fall 
— a  maze  of  seraM  and  aiguilles,  between  which  are  deep  crevasses  and 
caverns.  Compared  with  the  glaciers  on  the  eastern  side  of  the  Alps, 
the  amount  of  moraine  carried  by  the  west  coast  glacier  is  in  general 
remarkably  small.  This  is  apparently  due  partly  to  a  much  more 
abrupt  descent  of  the  Westland  glaciers  than  those  flowing  to  the  east 
coast— a  feature  which  gives  a  proportionately  more  rapid  rate  of  flow 
and  a  consequently  quicker  removal  of  the  waste  materiaL  It  is  also 
certainly  duo  in  part  to  a  difference  in  the  composition  of  the  rooks 
on  either  side  through  which  the  ice-rivers  flow.  For  instance,  the 
upper  part  of  the  Fran/.  .Josef  glacier  is  bordered  by  argillites  and 
grauwackes,  which  continue  to  the  eastward.  The  argillites  easily 
disintegrate,  and  in  disintegrating  carry  the  interstratified  grauwackea 
with  them  down  the  slopes.  The  lower  part  of  the  Franz  Josef 
flows  through  hard  schists  of  varied  petrological  composition,  which 
do  not  decompose  nearly  so  rapidly  as  the  argillites.  Thus  while 
the  prinoi[)al  west  coast  glaciers  flow  partly  through  hard  rocks 
and  partly  through  easily  decomposed  rocks,  the  east  ooast  flowing 
glaciers  around  Mount  (^ook  pass  only  through  rapidly  disintegrating 
strata.  West  coast  glaciers,  which  flow  only  through  the  softer  upper 
rocks,  have  a  much  greater  proportionate  amount  of  moraine  than  those 
which  traverse  the  harder  lower  series  of  rocks  as  well.  A  good  example 
of  a  west  coast  glacier,  carrying  much  moraine,  but  flowing  only  through 
the  easily  (lec<)m]>ose(l  strata,  is  the  Strauchon,  a  tributary  of  the  Copland 
river. 

(ilaciated  surfaces  *  are  beautifully  apparent  along  the  west  ooast 
glaciers.  One  sees  well-polished  rock  walls,  exquisitely  smoothed 
rochea  moutonnets,  abundant  glacial  scratching  and  gouging  on  the 
solid  rock  surfaces,  and  striae  on  the  morainic  boulders.  Most  of  this 
smoothing,  striation,  etc.,  is  the  result  of  past  glaciation,  and  owes  its 
excellent  preKeivation  to  the  hard  nature  of  the  rocks.  Some  of  it, 
however,  is  appartntly  of  nuwlern  origin,  as  striations  at  the  very  border 


*  Sro  pa]H'r  liy  Gvo.  Carrol  Curtis  in  Bull  tin  of  the  American  Ocographeal  Soeietff, 
F«;bruArv.  190«;. 
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of  the  ice  and  the  many  striated  morainio  boulders  carried  by  the  ioe 
seem  to  testify.  It  seems  probable,  however,  that  glacial  ezoaYation  at 
present  is  of  very  minor  moment  as  compared  with  erosion  due  to  this 
cause  in  the  jmst.  The  movement  of  most  of  the  west  coast  gladers,  for 
reasons  already  stated,  is  in  general  apparently  much  more  rapid  than  on 
the  east  coast.  Very  little  data  is  at  present  obtainable  as  to  the  exact 
rates  of  flow.  Some  years  ago,  during  a  reoonnaissanoe  sorvey  of  the 
Upper  Waiho  country,  measurements  were  made  of  the  rate  of  flow  of  the 
Franz  Josef  glacier  by  Messrs.  G.  E.  Douglas  and  A.  Harper,  of  the  Now 
Zealand  Lands  and  Survey  Department.  Lines  of  rods  were  laid  across 
the  surface  of  the  glacier ;  some  showed  a  movement  of  as  mnoh  as  200 
inches  per  day,  diminishing  in  others  to  158,  132,  102,  and  down  to  5 
inches  i)er  day.*  Such  very  rapid  ice-movement  is  seen  in  TOiy  ftw 
places  outside  of  the  Arctic  Hegions. 

The  terminal  face  of  the  Franz  Josef  glacier  has  apparently  advanced 
a  few  hundred  feet  within  the  last  few  years.  This  is  appaiently 
merely  a  local  variation,  due  to  the  heavy  snowfalls  within  recent  years. 
In  1898,  according  to  Mr.  G.  E.  Douglas,  the  glacier  was  retreating.f 

As  the  Baron  von  Hochstetter  remarked,  one  would  have  to  trayel  as 
far  north  as  lat.  67°  in  northern  Norway  to  see  glaciers  descend  to  so 
low  a  level  as  the  Franz  Josef  glaoier,  which  is  in  lat.  43°  35°  S.  of 
the  equator.  Even  on  the  east  coast  the  terminal  face  of  the  Tasman 
glacier  stands  only  2355  feet  above  sea-level — ^much  lower  than  any  of 
the  Swiss  glaciers  at  latitudes  more  remote  from  the  equator.  Frscti- 
cally,  all  mountains  in  the  area  now  being  described  which  rise  above 
7000  feet  are  covered  with  perpetual  snow,  and  there  are  fair-rised  snow- 
fields  at  even  lower  altitudes.  The  depression  {  of  the  snow-level  in 
New  Zealand  is  apparently  due  in  part  to  the  disposition  of  a  mountain 
chain  at  right  angles  to  the  direction  of  the  prevailing  moisture-laden 
wind,  and  in  part  to  a  moist  climate,  exhibiting  a  very  small  range  of 
temperature. 

Very  little  has  been  certainly  or  accurately  ascertained  as  to  the 
structure  and  main  glacial  characteristics  of  the  heart  of  the  Southern 
Alps.  Many  of  the  liighest  peaks  are  unsealed,  numerous  lofty  passes 
un traversed ;  comparatively  little  is  known  about  the  wide  extent  of  its 
snow-fields,  the  movements  of  its  glaciers,  and  the  peculiarities  of  its 
marvellous  scenery.  Tliere  are  few  areas  which  present  such  a  wide 
field  for  varied  exploration. 


*  See  '  Land  and  Survey  BeiK)rt,  1894,'  p.  77  and  diagram. 

t  Bee  *Beport  of  the  Department  of  Lnnds  and  Sur?ej,  New  Zealand,  1897-1898,* 
p.  118. 

X  See  also  **  Climatic  Fcatnreg  of  the  Pleistocene  Age,"  by  Prof.  Albrecht  Penck, 
in  the  tietHjraphical  Journal,  vol.  27,  No.  2,  p.  18.S. 
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RESEARCH   DEPARTMENT:  THE   WORK  OF  THE   PAST 
SEASON.^ 

By  Majoi  C.  F.  CLOSE,  C.U.G.,  R.B.,  Chairman. 
DoBiKa  the  past  year  tha  following  invostigatiooB  have  been  carried 
out  at  the  instance  of  the  Heeearch  Comaiittee  :  (1)  An  inveatigatioD  into 
the  chaoges  which  have  taken  place  in  the  oaatern  ooast-llne  of  England. 
A  bibliography  has  been  prepared  by  Mr.  T.  Sheppard  of  the  Hull 
Mueeum.  (2J  An  investigation  into  the  amount  of  niatt«r  in  suspeneitHL 
in  rivers.  This  work  is  being  carried  out  by  Dr.  Straban ;  so  far  £70 
has  been  spent  on  it.  Curing  the  past  year,  also,  the  Council  of  the 
Society,  on  the  recommendation  of  the  Kesoaroh  Committee,  has  approved 
the  offer  of  a  grant  of  £I00  a  year  for  four  years  towards  the  measure- 
ment of  2^  degrees  ofarc  of  the  30th  meridian  in  Dgaoda.  Grants  towards 
this  meamirement  have  also  been  promised  by  the  Soyal  Society,  the 
Royal  Astronomical  Society,  and  the  British  Association.  A  committee 
composed  of  the  President  H.G.S.,  Sir  G.  Darwin,  and  Sir  D.  Gill  have 
approached  the  Colonial  Office  on  the  subject,  and  it  is  anderstood  that 
the  Colonial  OfBce  regard  the  project  favourably.  It  is  certainly  very 
desirable  that  the  present  opportunity  of  carrying  out  this  important 
measurement  should  not  be  lost. 

As  regards  the  iuveBtigation  of  the  East  Coast  changes,  the  Council 
inquired  from  the  Koyal  Commission  as  to  when  their  report  might  be 
expected,  as  there  was  some  reason  to  fear  that  the  Society's  inveetiga- 
lions  might  be  superfluous.  It  was  ascertained  that  it  will  be  at  least 
a  year,  if  not  more,  before  anything  is  published,  and  in  the  mean  time 
the  excellent  bibliography  by  Mr.  Sheppard  is  work  of  a  character  not 
attempted  by  the  Royal  Commission. 

On  the  more  general  question  of  the  functions  of  the  Itesearch  Com- 
mittee, it  is  clear  that  we  shonld  direct  our  attention  to  definite  scientific 
ends,  and  leave  the  more  popular  side  of  geography  to  evening  meetings. 
There  are  mauy  branches  of  study  which  deserve  the  attention  of  the 
committee,  but  of  these  I  will  only  mention  four,  vie.  physiography, 
the  application  of  geographical  study  to  history,  geodesy,  and  the 
theory  of  map-making.  Taking  physiography  in  its  rigorous  sense  as 
the  science  which  treuts  of  the  Earth's  physical  features,  their  formation 
and  modification,  we  have  an  excellent  example  of  a  physiographical 
investigation  in  a  paper  given  us  by  Dr.  Woolacott  on  the  physiography 
of  Northumberland  and  Durham.  In  this  study  geograph'y  joins  bands 
with  geology ;  in  fact,  research  of  this  character  la  impossible  without 
the  aid  of  geology. 

As  regards  the  second  subject  in  my  list,  the  application  of  geo- 
graphy to  history,  there  is  an  etcellent  recent  example  of  this  in  tbe 

*  Autearcb  UoparUncot,  Aimual  Mcetiiig,  June  21,  J907. 
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ezamicAtioa  carried  out  by  Hr.  Baring  and  Oonoral  Keuouard  JaniBs 
into  tlie  Battle  of  Hastings.  A  detailed  examisatloo  of  the  to|iography 
of  the  sil«  of  the  battle  lias  made  it  uecesaary  to  modifj'  previoua 
accepted  conclusions,  and  strengthens  the  theory  that  the  Knglisb  and 
Norman  armies  were  each  only  about  10,000  strong. 

The  third  subject,  goodesy,  opens  up  a  very  wide  field.  It  is  wise 
of  the  Society  to  take  geodesy  under  its  wing,  for  it  has  uo  home  else- 
where. On  one  aide  of  course  it  is  allied  with  astronomy,  od  the  other 
with  geology,  but  it  is  a  aoieuce  in  itself  which  demaods  little  less 
than  the  applioation  of  a  lifetime.  I  may  perhaps  mention  a  matter 
which  was  told  me  by  Dr.  Teal)  the  other  day,  i.e.  that  it  has  been 
fuggestod  by  Mr.  James  that  the  abnormal  variation  in  local  attraotion 
in  BanfT  should  be  eiamined  with  a  view  to  ascertaining  whether  there 
are  any  metalliferous  deposits  near  the  surfaoe.  An  examination  of  this 
nature  is  chiefly  expensive  because  it  ousts  lime,  u.nd  when  obBervers 
have  to  be  paid,  the  cost  may  easily  mount  up  to  some  thousands  of 
pounds.  If,  however,  competent  volunteers  could  be  found,  the  cost 
would  bo  insignificant.  The  investigation  wuuld  be  an  exceedingly 
intaresting  one,  and  it  would,  moreover,  be  new.  A  thorough  detailed 
geodetic  examination  of  a  limited  area,  say  4000  square  miles,  has  never 
yet,  1  believe,  been  undertaken. 

On  the  fourth  subject,  the  theory  or  philosophy  of  map-making,  a 
very  interesting  note  appeared  in  the  June  number  of  the  Gco'jraphieal 
Jounutl,  giving  an  account  of  the  determination  of  the  projective  efiect 
ef  colour-codes  fur  maps  by  Dr.  Bruckner.  It  is  a  subject  which  has 
not  yet  received  the  attention  which  it  deserves,  and  it  is  one  which 
lends  itself  to  experiment,  and  might  very  well  be  taken  up. 

I  have  mentioned  these  instances  of  some  classes  of  useful  research, 
partly  to  emphasize  the  fact  that  all  research  should  be  of  a  scientific 
character,  but  also  partly  to  make  it  clear  that  in  most  cases  it  is  not 
reMonable  to  expect  that  useful  work  will  be  done  by  busy  men  in  spare 
momeDts  of  time.  This  sort  of  work  is  essentially  for  youug  men  who 
csin  apply  themselves  definitely  to  research,  and  especially,  I  would 
suggest,  for  those  who  study  in  the  schools  of  geography  at  Oxford 
and  Cambridge.  "^ 
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Tb.   TborodilscD,   'Islnnd:   Grandriu  der  Oeographio   uuil  Geologio.'     I'etermamu 

MilteiSangen,  Eligaiixmigabort,  No.  l.'>2,  1905,  pp.  Itil,  t  map;  and  No,  1S3,  I1M)6, 

pp.  35l^  2  plstee.    Ootha:  Jiutlu  Porllie*.    22inMrlit. 
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M  th»t  whicli  gave  the  wefltern  isleR  of  Scotland  some  of  their  moet  coni[»cuoui! 
features.  It  has  been  studied  by  s  succMaion  of  distiaguiBhed  getigraphers  aod 
geologists,  of  whom  tbo  recognized  authorit;  od  the  iBkiid  ie  Prof.  Thoroddsen 
of  Copenhagen.  He  visited  it  every  year  from  1881  to  1898,  and  haa  now  eaiu- 
mariKed  the  results  of  his  prolonged  observationB  in  a  monograph  on  ita  geographical 
and  geological  atructure. 

Iceland  couButa  eaBentially  of  a  disBected  volcanic  plateau.  It  has  an  area  of 
101,785  square  kilometres.  Its  foundation  iB  a  platform  of  basalt  that  rises  in  a 
plateau  from  500  to  1000  metres  high,  above  which  amaller  plateaus  rise  to  Ibe 
height  of  1400  to  2000  melres.  It  is  almost  entirely  composed  of  volcanic  rocks, 
the  exceptions  being  a  small  patch  of  gabbro  on  the  south-eastern  coast,  eoste 
sedimentary  deposits  containing  beds  of  lignite,  and  a  patch  of  Pliocene  shell  beds 
of  the  same  age  as  the  English  Bed  Crag.  The  baaalt  sheets  that  form  the  base 
of  the  island  have  been  discharged  in  a  succesaion  of  flowa,  which  form  a  aeriea 
3000  metres  in  thickness,  although  the  base  is  not  seen.  The  basalts  outcrop  over 
half  the  surface  of  the  island,  most  of  the  rest  of  which  is  covered  by  volcanic 
tiifls.  Iceland  belongs  to  the  same  volcanic  province  as  the  northern  parts  of  the 
British  isles,  and  its  basalt  series  once  extended  to  Greealand  and  Scotland.  Iceland 
was  part  of  a  volcanic  plateau  the  area  of  which  was  several  hundred  thousand 
square  kilometres.  This  land  existed  last  in  Miocene  times.  It  was  broken  up 
in  the  Pliooeoe  by  great  earth-movements,  by  which  the  land  around  Iceland 
foundered  beneath  the  sea.  Icelaud  was  thus  left  as  an  isolated  earth  block, 
which  stood  250  metres  higher  above  the  sea  surface  than  it  doea  to-day.  The 
island  was  also  larger,  as  it  extended  on  all  sides  for  from  50  to  100  kiiometrea 
beyond  its  present  coasts.  The  platform  bounded  by  the  100-fathom  line  was  then 
land,  and  was  being  cut  through  by  valleys  which  still  eiist  and  are  recognized 
by  sounding.  Dr.  Thoroddsen  denies  the  view,  advanced  by  some  botanists,  that 
Iceland  was  connected  by  land  with  Europe  in  Pliocene  or  poat-Qlacial  times. 
Pliocene  erosion  carved  the  Icelandic  valleys,  which  Dr.  Thoroddsen  tells  us  existed 
essentially,  as  at  present,  before  the  beginning  of  the  Glacial  episode.  The  position 
of  the  valleys  was  largely  determined  by  earlier  earth -movements,  while  their 
contours  have  been  moulded  by  the  flow  of  the  glaciers  down  them.  The  Icelandic 
valleys  include  several  rift-valleys  and  two  groups  of  fiords.  The  fiords  are 
confined  to  the  basalt  areas  in  the  north-western  part  of  the  island,  and  tbrir 
origin  baa  been  long  discussed.  Dr.  Thoroddsen  summarizes  the  previous  literature, 
and  esprasses  his  own  conclusion  that  they  are  pre-Glaclal  valleys  due  to  ordinary 
river-erosion,  which  have  subsequently  been  enlarged  by  glaciers. 

In  contrast  to  the  fiordq  ate  the  broad  bigbt-like  biys  on  the  coast,  which  are 
duo  solely  to  earth- movements,  where  blocks  of  the  Earth's  crust  have  foundered 
beneath  the  sea.  The  earth-movements  began  in  late  Miocene  timee,  and  are  still 
in  progress.  Iceland  shows  evidence  of  great  changes  of  level  In  reference  lu  the 
sea  surface.  At  tbe  beginning  of  the  great  glacial  advance  the  land  was  100  metres 
lower  than  it  is  now.  It  subaequently  rose  80  metres  above  tbe  present  level,  but 
then  sank,  after  a  long  rest  at  the  40-metre  stage,  to  the  existing  level. 

Uf  the  Icelandic  lakes,  some  are  due  to  glacier  dams,  and  some  to  water  from 
melting  glaciers  collecting  in  hollows.  Others  occupy  basins  made  by  volcanic 
explosions,  while  the  largest  and  most  important  lakes  are  of  tectonic  origiu.  The 
largest,  Thingvallavatn,  of  105  square  kilometres  and  a  depth  of  111  metres,  is  dae 
to  direct  earth -movements,  as  its  south-western  shore  is  jiart  of  a  long  fault  soarp. 
I'he  second  Isrgest,  Lake  Tbcrisvatn,  has  an  area  of  100  square  kilometres,  and 
occupieH  a  basiu  formed  by  subsidence  in  an  area  of  volcanic  tuffs. 

Tbe  glaciers  are  fully  described.    It  appears  that  one  of  them  only  just  misses 
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TMching  the  sao,  u  the  snout  of  that  at  Breldamerk  Sowed,  in  1901,  down  U>  onljr 
9  metrea  ftbove  «e&-leTel. 

Tbe  TolcaooeB  of  Icelfttnl  have  beeo  the  featiira  of  moBt  general  geographical 
int«rFEt  in  tbo  put.  According  to  Dr.  Thurodilsen,  their  chief  characteristic  ie  the 
diaeharge  of  great  laVB-massee  through  liKBureB,  and  without  the  formation  of  cratera. 
The  Icelandic  Tolcanoeg  have,  tberefbro,  played  an  important  part  in  the  digcnssioD 
of  ficiure  eruptionE. 

The  profouLd  direct  effecte  of  faulu  on  the  topography  of  Iceland  is  well  Bhown 
in  Dr.  Tboroddaen's  deecription  of  itfl  atnicture.  Thie  inetnictive  moix^raph  will 
doubtlew  take  its  place  as  the  standard  work  on  Icelandic  gei^aphy,  as  it  U  the 
r«Bu!t  of  an  almost  lifelong  study,  made  by  a  man  whose  writings  imprtai  on  his 
readers  confidence  in  hia  insight  aod  judgment.  J,  W.  G. 

ABU. 
Indian  Beoobds. 
Indian    Beoord   Series.      '  Old   Fort   William   in   Bengal :    A   Selection   of   Offloial 
Dodunenta  dealing  with  its  History.'   Edited  by  tbe  late  C.  It,  Wilson,  H.i.,  d.utt. 
2  vols.     London :   Mumiy.     190fi,     Pp.  il.-25e,  Tii.-330.    Bi«o  91  X  61-      Prio» 
211.  net. 

Fort  William,  in  Bengal,  should  btit  live  in  the  memory  of  Enftlishmen  as  the 
scene  of  the  tragedy  of  tbe  Black  Hole  on  tbe  night  of  Jime  20, 1756.  The  actual 
poaition  of  the  prison  was  for  long  uncertain,  but  Dr.  Wilson's  investigations  have 
deared  up  the  matter,  and  the  site  has  now  been  preservod,  and  the  position  of  the 
baildings,  furtificatiuoa,  etc.,  marked.  'I'bis  satisfactory  result  is  in  great  measure 
due  to  the  zeal  of  Lord  Curzon,  who  took  an  active  interest  in  Dr.  Wijeon's  excava- 
tions. As  an  introduction  to  these  volumes  are  printail  Br.  Wilson's  account  of 
his  work  on  the  site,  a  description  of  the  means  taken  to  preserve  and  record  the 
podtion  of  Ibe  different  buildings,  and  an  account  of  tbe  ceremony  at  the  unveiling 
of  the  monument  to  the  memory  of  those  who  perished  in  the  Black  Bole,  the 
moanment  being,  as  far  as  poasib^  a  replica  of  that  erected  by  Uolwell,  which  was 
stupidly  destroyed  at  the  beginning  of  tbe  last  century. 

The  lxM>k  proper  consists  of  a  selection  of  documents  bearing  on  tbe  history  of 
the  settlement.  These  consist  principally  of  reports  from  the  officers  to  the  Board 
of  Governors,  and  are  of  great  interest  and  importance,  and  will  be  of  considerable 
service  to  the  historian  and  others  working  on  the  history  of  India.  In  addition  to 
the  cunteniporary  documents,  several  articles  bearing  on  the  excavations  have  been 
reprinted  from  modem  journals  and  newspapers.  There  are  some  excellent  plana 
of  the  old  fort,  and  photographs  of  those  parts  which  either  still 
have  only  recently  been  destroyed.  There  is  also  a  good  index. 
Dr.  WIson  has  done  Ids  work  well,  and  it  is  a  matter  for  r^et  that  he  did  not 
the  publication  of  his  important  book. 

Early  Enterprise  ik  India, 
English  Factories  in  India,  iGlS-t621 :  A  Calendar  of  Docnments  in  the  India 
Offioe,  Britiah  Miiteum.  and  I'nblie  Beoord  Offlca."     By  William  Fotter.    Oxford : 
Clarendon  Press.    1906.     Pp.  ilvii.-379.    Siie  9x6.     Pnee  12i.  Hd.  net. 
This   book  is  one  for  the  historian  rather  than  the  general  reader,  being  a 
of  the  papers  of  the  East  India  Company  between  the  years  1616  and 
when  there  were  but  five  English  factories  in  the  dominiorui  of  the  Great 
.    Where  the  papers  are  of  peculiar  importance  or  interest,  Mr.  Foster  quotes 
in  full,  but  in  other  cases  merely  a  r6um<  of  their  contents  is  given,  this 
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method  being  that  reoommended  by  the  Historical  Mannacripte  Oommission.  The 
documents  have  a  very  living  interest,  and  show  in  a  vivid  manner  the  troubles 
and  difficulties  of  the  early  traders,  not  only  with  the  native  rulers,  bat  also  with 
the  other  European  trading  companies,  especially  in  connection  with  the  attempt 
made  by  Sir  Thomas  Roe  to  revive  the  Bed  sea  trade.  Mr.  Foster  has  added  a 
useful  introduction,  in  which  he  condenses  the  history  of  these  three  years,  giving 
references  to  the  original  documents  printed  in  the  body  of  the  book.  The  work, 
which  must  have  been  a  laborious  task,  is  well  done,  and  Mr.  Foster  has  laid  under 
a  debt  of  gratitude  all  persons  working  at  the  history  of  our  early  occupation  of 
India. 

The  Santal  Paroakas. 

'  The  Story  of  an  Indian  Upland.'    By  F.  B.  Bradley-BIrt,  b.a.,  1.0.8.    London : 
Smith  Elder.    1905.    Sixe  9  x  2^,  pp.  ziv.  and  354.    Priee  12«.  Gd,  net, 

Mr.  Bradley-Birt,  who  is  already  well  known  by  his  book  on  Chota  Nagpur,  has 
in  this  volume  undertaken  the  task  of  describing  one  of  the  most  interesting 
districts  of  India,  the  Santal  Parganas,  and  he  has  met  with  great  success.  Fasci- 
nated with  the  glamour  of  the  East,  and  writing  in  a  fluent  and  easy  style,  Mr. 
Bradley-Birt  has  produced  a  most  vivid  and  entertaining  narrative. 

Where  the  Gkmges  takes  its  big  southerly  bend  rise  the  Bajmahal  bills,  and  in 
these  hills  live  an  aboriginal  Dravidian  people — ^the  Paharias.  Pushed  by  pressure 
from  the  west  until  they  were  brought  to  a  stand  in  what  has  been  called  this  evl 
de  aaCf  the  Paharias  have  dwelt  for  centuries  among  these  mountain  fastnesses, 
supporting  themselves  by  raiding  the  plains,  and  from  their  hills  have  seen  the 
Hindu  and  Mussulman  empires  wax  and  wane,  leaving  them  uncontaminated  and 
untamed.  It  was  not  imtil  the  advent  of  the  British  Raj  that  they  were  brought 
into  some  subjection,  and  the  change  was  due  to  the  genius  of  a  young  Englishman, 
Augustus  Cleveland.  Cleveland,  who  had  a  rare  sympathy  with  the  people,  and 
who  was  only  twenty-nine  when  he  <Uod,  so  arranged  matters  that  the  Paharias 
were  left  in  possession  of  their  hills,  and  a  district  at  the  foot,  the  Daman-i-koh,  was 
also  assigned  to  them.  But  the  Paharias  were  afraid  to  leave  their  homes,  and 
consequently  these  spurs  of  the  hills  were  left  unoccupied  until  the  coming  of  the 
Santals,  another  aboriginal  people,  who,  with  a  perfect  genius  for  agriculture,  soon 
turned  what  had  been  waste  jungle  into  smiling  fields. 

Such  are  the  people  of  whom  Mr.  Bradley-Birt  writes,  of  their  mode  of  life,  their 
religion,  their  feasts  and  ceremonies,  and  he  also  adds  a  chapter  on  Deoghar,  the 
sacred  city  of  the  Hindus,  the  home  of  Siva.  The  book  is  a  model  of  what  such 
books  should  be — a  vivid  narrative,  well  written,  and  full  of  sympathy  for  the 
subject  with  which  it  deals. 

AFRICA. 

Speculative  Ethnology. 

'  The  Origin  of  the  Bantu :  a  Preliminary  Study.'    By  I.  F.  van  Oordt,  b.a.    Cape 
Town :  Official  Publication  of  the  Cape  Government.    1907. 

Mr.  van  Oordt  argues  in  this  work  that  the  Bantu  languages  owe  their 
origin  to  the  invasion — to  two  invasions  (in  about  1300  B.a  and  680  b.c.) — of 
North-East  Africa  by  a  "  Sumerian  '*  people  from  Mesopotamia,  who  introduced  a 
" Ugro-Altaic "  type  of  language  into  Negro  Africa;  in  fact,  the  mother  tongue 
of  the  Bantu.  The  Hottentots,  Mr.  van  Oordt  contends,  are  related  anciently,  not 
only  in  race  but  in  language,  with  the  Negrito  Semang  of  the  Malay  peninsula. 
The  Semang  and  the  Sakai  he  believes  to  be  related  in  language  with  the  Mou- 
Annam,  the  Tibetan,  Dravidian,  and    Ugro-Altaic  peoples..     The  first  of   his 
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Bantn  TnTuiocs  (placet]  by  him  theoretical  I;  in  about  1300  n.c.)  brought  into 
Korth-Sast  Africa  a  Dravidian  rather  Ihao  on  "Ugro-Altuc"  element  (lioguis- 
licallf),  though,  as  the  one  (in  his  opiaion)  is  fuDdameii tally  related  to  the  other, 
ihia  fact  does  not  modify  his  general  conclusion  (p.  24),  that  the  Bantu  languages 
ud  those  of  the  Ugro-Altaic  race  sprang  from  one  common  stock  some  7000  ypoia 
■gii.  (Hr.  van  Oordt  elsewhere  suggests  that  the  immediale  ancestors  of  the 
Bantu  did  not  enter  Africa,  when  the;  came  "  ly  sea,"  till  about  3200  years  ago ; 
hit  several  of  his  statements  are  mutually  contradictory.) 

Not  content  with  this  bold  thesis,  ho  carries  his  readers  on  to  the  "Malacca 

peninsula,"  where  he  bclJeTca  "we  shall  find  the  origin  of  the  Bantu."     He  then 

I        |i>eR  a  comparative  table  of  eight  pages  to  show  the  supposed  resemblances  between 

word-roots  in  Semang,  Sakai,  and  Jakun  (Slieat  and  BUgdeo  are  his  authorities 

fur  these  citations),  and  roots  of  similar  meaning  in  Bantu  langnages.     Also  other 

Libles  to  show  correspondence   between  roots  in  Eottentot  and   Sema^ig;  between 

Bantu  and  Dravidian  tongues ;  and  between  Shuiia  (of  Uashonaland)  atid  AKsyrian, 

It  is  sufficient  to  say  that  these  tables  prove  nothing,  certainly  lend  no  weight 

to  Ur.   vnn  Oordt's  speculations ;   do   not,  for  example,  prove  that   there  is  any 

mirked   resemblance  or  connection   in  syntax  or  word-roots   between  any  set  of 

Asiatic   languages  (eitapt   the   half-African   Semitic)  and   any  group  of  African 

tongnes,  such  as  there  is~~marvi;!louB   to  relate —I>et ween   ihe  Malagasy  dialects 

lod  the  speech  of  Folynesia.     It  is  this'  staggering  fact  of  the  colonization  of 

Uad^ascar  from  Sumatra  or  Java,  across  the  Indian  ocean,  without  contact  with 

Africa,  that  alone  excuses  sucii  wild  theorizing  at  that  of  Mr.  van  Oordt.     But  be 

no  ^re  no  proof  to  satisfy  a  trained  philologist  that  the  Bantu  languages  came 

from  Ada,  or  that   OotteDtots  and   the  Negritos  of  the   Malay   peninsula  (after 

possibly  a  hundred  thousaod  years  of  divergence  from  a  common  centre  of  origin) 

■till  maintain  any  linguistic  connection.    It  should  be  added  that  the  Bantu  words 

«nd  their  etymologies  quoted  in  this  work  are  often  misleading.     Mr.  van  Oordt 

persistently  mixes   up   the   separable,    changeable   Bantu   prefix  with   Ihe   actual 

■ord-root;  and  ho  cites,  by  some  misapprehension,  words  which  do  not  exist,  or 

words  borrowed  from  Arabk  or  Portuguese, 

i^^     Jnciden tally,  his  bhiebook  is  interesting  because  of  the  large  number  of  Banta 

^^Unguages  illustrated  (and  some  of  them  quite  correctly),  but  it  is  a  dangeroui 

^^■Hark  fur  the  uninitiated.    It  is  disagreeable  to  have  to  write  thus  dispataginglj  of 

^^Hb  Afrikander's  work  in  African  philology.     I  can  only  hope  that  Mr.  von  Oordt, 

^^K)  far  from  being  discouraged  by  criticism,  will  lake  advantage  of  iiia  position  and 

residence  in  South  Africa  to  give  himself  up  to  detail  work,  which  is  badly  needed._ 

Let  him   undertake   researches   into   Shi-Ehuna,  into  the   dialectal  diflerences  of 

the  RaHr  speech,  into  the  North  Kalahari  language-field  ot  the  scarcely  known 

idiom  of  the  Berg  Uamara.     Then  the  present  writer  will  be  amongst  the  readiest 

to  thank  him. 

The  fact  is.  it  is  sheer  waste  of  time  speculating  on  the  non-African  origin 
of  the  Bantu  languages.  This  group  is  as  much  African  as  the  Fula,  Mandtngo, 
lower  Niger,  Nyamnyara,  and  Nilotic  ionguage-families,  with  which  it  poasesses 
features  of  fundamental  relationship.  What  we  now  want  from  National  South 
Africa  is  eouud,  first-bond  research,  not  useless  theorizing :  work  like  that  accom- 
plished by  Sir  George  Grey,  Dr.  Livingstone,  W,  G.  Palgnive,  F.  W.  Kolbe,  and 
Dr.  W.  H.  T.  nieek  ;  and  of  late  by  the  French,  Swigs,  and  London  Missionary 
Societies'  pastors  Id  South  Africa. 

H.    H.    JOBNBTON. 
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The  Hebsbo  and  thbib  Ljlsd, 

*  Die  Herero.*    Ein  Beit  rag  znr  Landes-  Volka-  und  Miasionakunde  von  Miasionar  I. 
Irlc.    56  Illugtraiunu  and  1  Map.    Gfitereloh :  G.  Berielamann,  1906. 

Uerr  Irle,  who  was  a  member  of  the  Rhenish  mission  in  Damaraland  from  1869 
to  1903,  has  given  in  <  Die  Herero '  a  very  useful  summary  aooonnt  of  the  country 
in  which  he  lived  and  the  people  among  whom  he  laboured.  In  methodical  Qerman 
fashion  the  volume  is  divided  into  many  sections  and  subsections,  and  a  capitulation 
of  the  more  important  sections  will  best  in<Ucate  the  nature  of  the  book.  A  short 
histotipal  sketch  from  the  time  of  the  Portuguese  discoveries  is  followed  by  a  fairly 
detailed  survey  of  the  orographical  and  hydrographical  features  of  the  country,  its 
climate,  flora,  and  fatma.  Having  thus  dealt  with  the  land,  Herr  Irle  next  describes, 
at  considerably  greater  length,  the  people ;  their  origin,  character,  language,  religion, 
family,  and  social  life,  and  their  culture  generally.  For  information  on  all  these 
points  we  are  greatly  indebted  to  the  patient  and  painstaking  research  of  the 
Rhenish  missionaries,  continued  for  over  sixty  years.  The  Herero,  it  may  be  noted, 
are  classed  as  of  ancient  Bantu  stock,  as  emigrants  from  the  upper  Zambezi,  and  as 
allied  to  the  Ba-Lunda  people.  Chapters  are  also  devoted  to  the  "  Hill  Damara  '* 
and  to  the  Bushmen.  Next  comes  a  narrative  of  the  wars  between  the  Herero  and 
the  Namaquas,  and  a  record  of  the  quasi-protectorate  exercised  by  Britain  through 
the  Gape  Government.  Herr  Irle  points  out  the  wholly  legitimate  character  of  this 
British  protectorate,  and  shows  that  Germany  only  stepped  in  when  England 
abandoned  the  field.  The  text  of  the  treaty  concluded  between  the  Herero  and  the 
Germans  in  1885  is  given ;  a  treaty  which  the  Herero,  who  had  no  intention  of 
alienating  their  land,  did  not  fully  understand.  The  relations  of  the  Grermans  with 
the  Herero  up  to  1904  are  set  forth,  and  though  no  account  of  the  war  which  has 
devastated  German  South- West  Africa  is  given,  it  will  be  seen  that  *  Die  Herero ' 
contains  the  information  needed  to  enable  a  judgment  on  the  causes  of  that  conflict 
to  be  formed.  An  "  Epoch  Calendar  "  from  1820  to  1902  closes  the  first  part  of  the 
book.  The  second  part  is  devoted  to  the  record  of  mission  work,  and  demonstrates 
bow  completely  the  Herero  are  indebted  to  the  missionaries  for  such  advances  as  they 
have  made  in  civilization.  A  simple  sketch-map  of  Central  Damaraland  on  a  scale 
of  1 :  800,000  is  given,  and  the  illustrations,  though  roughly  reproduced,  illuminate 
the  text. 

P.  R.  C. 

AUSTRALASIA  AMD  PACIFIC  ISLANDS. 

The  Bishabck  Abohipelago. 

Neu-Mecklenburg  (Bismarck- Archipel) :  Die  Kfiste  von  Uoiuddu  bis  Kap St.  George.' 
Yon  Dr.  Emil  Stephan  und  Dr.  Fritz  Graebner.  Mit  10  Tafeln,  3  Koten*BeiIsgcn, 
Zahlreichen  Abbildangen  und  ciner  Uebersichtskarte.  Berlin:  D.  Reimer  (£. 
Vohsen).    1907.     Price  12  markg. 

This  copiously  illustrated  little  book  gives  an  account  of  an  investigation  by 
Dr.  E.  Stephan,  a  naval  staff  doctor,  of  the  coastal  peoples  of  the  southern  extremi^ 
of  New  Ireland.  It  gives  a  good  account  of  the  material  life  of  various  tribes,  the 
details  of  the  construction  of  their  houses  and  canoes  being  elucidated  by  detailed 
sketches,  and  the  native  names  of  the  parts  are  given.  The  most  original  and 
important  of  his  observations  deal  with  decorative  art.  The  account  of  social 
conditions  is  very  slight,  and  adds  but  little  to  what  was  previously  known  to  occur 
throughout  Melencsia  generally  ;  there  is  a  dual  division  of  each  community,  which 
has  a  bird  for  its  emblem.  "  The  children  belong  to  the  totem  of  the  motiber,  that 
is  to  say,  *  Mutterrecht '  obtains."     No  details  are  given  concerning  "  totemism ," 
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Bitory  syatem  of  kinship  occurs,  but  no  eiamplefi  are  giTen  as  to  how  it 
No  fteeh  light  ie  caat  upon  the  Dukduk  secret  societj.  Anthrojx)- 
e  giren  of  three  indiriduala.  A  noiel  and  intereeting  feature  is  a 
Ifat  of  tits  people  and  their  poeeeseions  (house,  canoe,  giirdoiiB,  p&ime,  pige,  fowia, 
do^  and  the  like)  in  two  villsgos.  Thia  idea  might  be  copied  and  extended  with 
•dvaDtRge  by  other  inTcstigatorg.  The  essay  by  Dr.  Oraebner  on  the  othnograiAical 
ponUon  of  the  area  in  question  is  of  con«ider»hle  tbIuh;  he  ia  well  qualified  for  the 
tuk,  having  recently  published  a  valuable  paper  on  "Culture  Areas  and  Culture 
LayetB  in  Oceania  "  (Zeilschr.  /ur  Etlinolcyie,  1905).  By  means  of  the  map  of 
distributions  which  he  has  compiled,  one  can  see  at  a  glance  many  of  the  aFRmties 
of  the  region  in  question.  Maps  of  this  kind  afford  a  useful  moans  of  taking  stock 
of  onr  existing  knowledge,  and  Berre  to  give  coherence  to  scattered  observations. 

A.  C.  Eadddn. 

South  Sea  Art. 

Belttage  lur  Snnst  des  Bismarck- ArchipeU  ond  tat  nrgesehlchte  der 
Kaast  aberhaupt.'  Vou  Dr.  Etuil  Stephan.  Berlin  ;  i).  Rcimer  (E.  Vohsen). 
1907.    PHa>Gmark4. 

Dr.  Stephan's  book  has  a  double  value  to  students.  In  the  first  place,  it  is  the 
1  of  a  careful  investigator  who  ^ves  us  full  and  accurate  representations  of 
objecte  from  definite  localities  in  Southern  New  Ireland,  and  the  meaning  of  their 
4eo(a«tton ;  though  even  he  admi  ta  that  "  among  the  explanations  to  the  plates  are 
•  number  of  native  names  the  meaning  of  wliich  can  be  made  out  only  imperfectly, 
or  not  at  all,  as  well  as  many  patterns  the  native  names  of  which  could  not  be 
discovered."  In  the  second  place,  it  is  evident  from  his  remarks  how  unsatisfactory 
it  is  for  students  at  home  to  attempt  to  elucidate  native  designs  without  first-hand 
knowledge.  Among  the  many  interesting  facta  discovered  by  Dr.  Stephan.  we  may 
se  that  the  most  important  animals,  the  dog  and  the  pig,  are  never  represented  in 
~~rdE  are  extremely  frequent,  especially  the  frigate  bird.  Human  reprosenta- 
;  common,  but  the  sex  element  is  almost  entirely  lacking,  and  woman 
self  and  all  that  relates  to  her  sex  are  altogether  absent.  Heavenly  bodies  are 
tely  depicted,  but  other  phenomena  receive  n  most  unusual  attention,  l^or 
Htanct^  on  two  boats  phosphorescent  waves  are  painted,  and  common  on  bamboo 
e  conventional  engravings  of  landscapes,  still  deep  water,  rain  over  sea  which 
•  stirred  by  a  gentle  wind,  and  stormy  aea  and  rocks  when  the  seething  water 
k  tossed  on  high. 

In  the  eesay  on  the  lesthotics  of  the  Bistnarck  islanders  we  have  the  general 

■DclasioQS  of  a  field-worker.     His  remarks  on  his  o^vn  area  must  carry  weight, 

it  some  of  his  comparisons  witii  other  fields  may  require  reconsideration.     It  is 

•sible  that,  had  time  permitted  him  to  gain  a  deeper  insight  into  the  social  group- 

gs  and  the  magical  and  religious  ideas  of  the  people  under  consideration,  he  would 

e  found  a  significance  which  has  sooften  eluded  him.     We  may  allow  that  there 

I  no  profundity   in  the  artistic  representations  of  these  people,  but  that  is  quite 

tferent  from  denying  that  there  may  be  a  depth  of  significance  greater  than  their 

Pbce-v&lue."    Our  knowledge  of  the  art  ofother  peoples  certainly  permits  us  to  expect 

that  this  will  probably  be  found  to  he  the  case  here  also.     The  closing  remarks 

q!  this  valuable  contribution  to  ethnography  forni  an  earnest  appeal  for  further 

mvesligation  by  the  German  Government.     The  author  also  rightly  says,  "  Instead  of 

eeUectiaiia,  let  observations  be  our  watchword,  for  books  of  careful  notes  are  a  far 

more  valuable  piodnction  of  travel  than  great  cases  full  of  hastily  collected  objects." 

A.  C.  H  ADDON. 
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SaBVBYING. 

*Topographie  Pratique  do  Reoonnaissanoe  et  d'ExploraiioD.'  By  E.  de  Larminat. 
2nd  edii  Paria :  Henri  Charlea-LavanzeUe,  10,  Rne  Daaton,  Booleyard 
Saint  Germain  118. 

In  this  book  M.  de  Larminat  attempts  the  difficult  task  of  sapplying  technical 
information  in  popular  form.  The  publication  of  a  second  edition  shows  that  his 
efforts  have  been  appreciated.  His  preface  dedicates  his  book  to  officers  of  the 
French  army  serving  in  the  colonies ;  and  he  appeals  to  them  to  fill  in  ihmi  spare 
time  by  taking;  up  sketching  as  a  profitable  and  fascinating  pursuit  Away  with 
the  notion,  says  he,  that  topography  is  solely  a  matter  for  experts.  Eyery  officer  is 
equipped  with  sufficient  elementary  knowledge  of  the  subject  to  be  able  to  do  most 
useful  work,  if  given  some  practical  hints — and  here  they  are.  Radiating  encourage- 
ment by  his  own  evident  enthusiasm  for  the  work,  and  banishing  dulness  by  a 
charming  style,  M.  de  Larminat  lures  his  disciples  on  to  the  heavier  matters  of 
understanding  by  a  preliminary  discourse  on  the  correspondences  between 
geological  structure  and  topographical  form.  Then  follow  chapters  dealing  with 
compass  sketching,  triangulation,  and  field  astronomy. 

Generally  speaking,  the  methods  adopted  are  similar  to  those  given  in  English 
and  American  text-books,  with  specisJ  reference  to  the  patterns  of  French 
instruments.  Calculation  is  as  far  as  possibfe  reduced  to  a  minimum  by  the  use 
of  graphic  method  diagrams.  Of  the  instruments  dealt  with,  the  compass  and 
theodolite  do  not  appear  to  be  such  good  patterns  as  ours,  nor  is  the  plane-table 
given,  perhaps,  the  attention  it  merits.  The  use  of  inaccurate  instruments  obliges 
the  author  to  deal  at  length  with  methods  of  adjusting  closing  errors ;  and  a  fair 
criticism  may  be  made  that  the  labour  so  involved  would  be  better  devoted  to 
obtaining  more  accurate  work  in  the  first  instance.  It  must,  however,  be  allowed 
that  beginners  are  less  likely  to  take  up  a  study  as  a  recreation  which  at  first  sight 
appears  laborious ;  whereas,  once  committed  to  it,  the  interest  excited  will  carry 
them  through  equal  labours  later  on. 

There  is  much  of  interest  in  this  book ;  but  on  the  whole,  English  officers  and 
travellers  with  opportunities  for  topographical  work  before  them,  are  already 
adequately  equipped  with  handbooks  in  the  present  military  text-books  on  the 
subject  and  the  '  Hints  to  Travellers.* 

Perhaps,  however,  there  is  an  opening  for  a  popular  exposition  of  those  same 
methods  written  with  a  view  to  attract  recruits,  a  book  where  the  asperities  of 
scientific  language  are  softened  by  a  chatty  style,  and  a  pervading  sympathy  with 
a  beginner's  difficulties.  To  wield  at  once  the  wands  of  science  and  literary  art  is  a 
tour  deforce ;  and  those  who  aspire  to  do  this  cannot  do  better  than  study  this 
work  by  M.  de  Larminat. 

E.  P.  B. 

A  New  Text-book. 

*The  Oxford  Geographies.'  Vol.  ill..  Senior.  By  A.  J.  and  F.  D.  Herbertson. 
Oxford :  Clarendon  Press.  1907.  Pp.  viii.  +  368.  WUh  map9  and  diagrams. 
Price  2s.  6d. 

As  the  first  two  volumes  of  this  capital  series  were  reviewed  at  some  length  in 
the  May  issue  of  the  Journal,  a  brief  notice  of  the  third  and  last  book  will  suffice  to 
indicate  its  position  in  the  triple  scheme.  The  first  book  was  mainly  descriptive, 
the  second  more  definitely  causal  in  its  treatment  of  the  different  regions  of  the 
globe ;  this  combines  both  systems,  with  a  very  strong  emphasis  on  the  second. 
The  idea  is  to  carry  school  geography  up  to  a  point  at  which  university  work  may 
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profitably  begin.  The  tnaio  lirawback  th.it  we  noticed  in  vols.  i.  and  ii^  via.  the 
"  atilfiiBes  "  of  anhjecit- matter  and  diction,  in  the  nature  of  things  vanishes  in  vol.  Hi., 
and  we  have  a  book  well  adapted  either  for  teachers'  study  or  students'  examina-^ 
tion-  AHSuming  that  their  leadere  already  possetfs  some  concrete  knowledge  of  the 
world  u  a  whole— no  perfunctory  aaeumption  by  any  manner  of  meana — Dr.  and 
Mrs.  Horhertson  proceed  to  consider  goo'^raphy  si^conling  to  natural  rlimntic  regions 
as  distinct  from  the  more  orthodox  classilication  iato  political  divisious.  At,  how- 
ever, after  alt  the  latter  tend  to  approximate  to  the  former,  no  great  shock  U.>  the 
feelings  of  the  old-fashioned  teacher  will  be  sustained.  A  glance  at  the  table  of 
ooDtents  vrill  show  the  scheme.  The  headings  for  Africa  are  illustrative :  "  The 
Hid-world  Deserts,"  "The  Sudan,"  "The  Guim-a  Lands."  "The  East  African 
Savanas,"  "  Africa  soutli  of  the  Zambezi,"  "  African  Islands,"  while  the  north-west 
comer  is  included  in  a  preceding  heading,  "The  Mediterranean  Region,"  which 
naturally  deals  principally  wi(h  Europe. 

W9  are  glad  to  note  that,  as  in  vol.  ii.,  the  humnn  element  is  everywhere.  The 
gaps  Id  the  chatk  of  south-east  England,  and  tlie  consequent  effects  on  the  growth  of 
Kent  and  Sussex  towns,  the  influence  of  climate  and  physical  features  on  the 
Monomia  geography  of  Japan,  or  the  lessons  conveyed  in  the  diatrihutioa  of  English 
tnd  Scotch  names  in  the  south  island  of  New  Zealand,  are  instances  to  the  point. 
The  numerous  maps  and  diagrams  are,  with  few  exceptions,  most  illustrative.  The 
exceptions  are  those  which — well  enough  in  their  way,  even  if  a  trifle  indistinct  in 
places — are  hardly  necessary.  The  routes  and  towns,  for  instance,  of  the  Balkan 
Psninsula,  of  Italy,  of  Spain  (Figs.  6,  7,  8),  and  of  every  other  country,  are  better 
and  more  clearly  shown  in  good  school  atlases  than  in  t,  little  square  some 
3  to  4  inches  each  way.  Uniformity — an  essential  for  purposes  of  comparison — 
also  suffers  when  there  are  allowed  to  appear  on  opposite  |)ftges  two  maps,  dealing 
with  the  same  region,  wherein  solid  black  is  used  to  delineate  in  the  one  the 
highlands  over  .^000  feet,  and  in  the  other  the  fertile  soils  of  the  Barhary  States 
(Pigs.  10,  11).  On  the  other  hand,  such  educational  studies  as  the  sketch  of  Lower 
Andalusia  (Fig.  0),  with  its  explanatory  not«  and  letterpress,  or  even  the  somewhat 
complicated  diagram  of  the  routes  from  Vienna  (Fig.  23),  also  with  full  eiplanalions, 
are  excellent.  They  jnake  the  student  refer  to  his  big  atlas,  and  they  make  him 
think.  Tb6  resourceful  teacher  will  make  good  use  of  these  sketch-maps,  and  will 
find  in  them  abundant  material  for  the  "  exercises  "  recommended  by  the  Board  of 
Education  in  its  "suggestions"  to  geography  masters  and  mistresses.  Anyone 
who  cares  to  try  should  sample  Figs.  60~GT  (Climatic  Conditions  of  the  Monsoon 
Lands);  they  contain  a  wealth  of  suggestion. 

E.  R.  W. 

ExEnOISES   IM    pHiSlOOHAPHT. 

'An  iDlrodnctioD  to  Fractioal  Gifigraphy.'  By  A.  J.  SimDmns  and  H.  Riohurdwm. 
London:  Uacniillnn  1  Co,  1907.  In  three  parts.  Fn'ee  It,  each. 
In  the  prefiice  this  book  is  stated  to  have  grown  out  of  a  collection  of  exercises 
for  Prof.  Gregory's  revision  of  Huxley's  'Physiography.'  Its  title  is  somewhat 
smbiguous,  and  would  have  been  more  descriptive  of  the  contents  had  it  been 
'  Practical  Physiography.'  If  it  is  not  a  practical  geography,  at  least  the  needs 
of  the  future  geographer  have  been  borne  in  mind,  with  the  result  that  any 
school  boy  or  girl  who  has  gone  through  a  course  judiciously  selected  from  the 
numerous  exercises  in  the  book  will  be  exceptionally  well  prepared  for  geographical 

Section  I.  contains  elaborate  exerdses  on  measurements  by  pacing,  ohain,  ruler, 
com;iaes,  and  square  paper.    It  is  full  of  hints,  not  merely  for  the  geographer  who 
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wishes  to  train  his  pupils  in  the  construction  and  use  of  maps,  but  for  the  teacher 
of  arithmetic  and  mechanical  drawing. 

Section  II.  begins  with  measurements  on  globes,  and  passes  to  latitude  and 
longitude,  correlating  the  exercises  with  co-ordinate  geometry,  the  teaching  of  which 
might  well  be  based'on  the  exercises  as  are  given  here.  Sun  and  shadow  and  sun- 
dials arc  dealt  with  very  fully,  and  lead  up  to  problems  in  longitude  and  time,  day 
and  night,  and  the  seasons.  This  section  is  closed  by  a  chapter  on  map  projections, 
which  unfortunately  contains  a  common  error  about  Mercator's  projection  in  Figs.  116 
and  120,  where  the  central  cylindrical  projection  is  illustrated  and  described  under 
the  name  of  Mercator.  Two  polar  projections  are  shown,  but  the  name  is  given  only 
to  one,  which  ought  to  have  been  called  the  central  polar  projection. 

The  third  section  deals  with  climatic,  or  rather  with  meteorological,  observations 
and  with  weather,  the  climatic  studies  being  confined  mainly  to  the  British  Isles. 
The  successive  chapters  are  on  the  measurements  and  representations  of  temperature, 
pressure,  rainfall,  moisture,  and  the  observations  of  frost,  snow,  and  ice.  The  section 
is  full  of  very  valuable  exercises,  but  when  gravimetric  determinations  of  the  mass 
of  water- vapour,  the  construction  of  a  barometer,  and  volumetric  experiments  are 
suggested,  we  do  not  understand  why  simple  experiments  on  specific  and  latent  heat 
were  omitted.  They  are  very  important  preliminaries  to  geographical  work  in 
upper  classes,  and  if  the  objection  is  that  they  are  not  geographical,  that  applies  to 
a  very  large  proportion  of  the  exercises  in  the  book.  Except  for  the  British  Isles, 
the  fundamental  climatic  geographical  exercises  are  hardly  touched  upon,  although 
an  infinite  variety  of  interesting  and  valuable  exercises  can  be  devised. 

The  fourth  section  deals  with  land  and  sea.  River  waters  are  analysed,  and  a 
number  of  questions  relating  to  different  kinds  and  parts  of  rivers  are  suggested 
which  will  prove  useful  in  geographical  excursions.  In  the  second  chapter  of  this 
section,  admirable  questions  involving  the  use  of  maps  are  inserted,  and  might  with 
advantage  have  been  extended.  In  the  chapter  on  the  sea,  the  composition  of  sea- 
water,  surface  waves,  and  tidal  movements  are  dealt  with,  but  the  great  currents  of 
the  ocean  are  neglected.  The  third  chapter  suggests  exercises  in  plant  geography 
in  a  series  of  questions  which  are  well  drawn,  but,  again,  too  little  attention  is  paid 
to  map  studies  other  than  those  of  the  immediate  neighbourhood,  for  which,  how- 
ever, there  are  a  few  excellent  exorcises.  The  last  chapter,  on  Man's  dwelling-place, 
is  very  scrappy. 

The  book,  as  a  whole,  is  obviously  the  result  of  much  thought  and  of  experience 
in  teaching.  Its  great  merit  is  that  it  suggests  lessons  in  advanced  nature  studies, 
or  physiography,  many  of  which  at  the  same  time  may  be  used  in  classes  of  arith- 
metic, mathematics,  physics,  and  chemistry.  It  is  modem  in  its  efforts  at  co-ordinating 
studies.  Further,  the  exercises  arc  of  great  practical  value,  and  are  a  definite 
preparation  for  geographical  work.  We  wish  that  the  ordinary  student  had  a  quarter 
of  the  knowledge  which  would  be  obtained  by  any  one  working  systematically 
through  this  book,  before  he  came  to  seriously  study  geography  in  the  university. 
The  publication  of  the  book  in  three  parts  is  a  great  valijp,  as  it  allows  the  exercises 
to  be  taken  in  a  three  years'  course. 
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The  Evolution  of  the  Shannon. — A  paper  in  the  Proceedings  of  the  Royal 
Irish  Academy  for  March,  1907,  by  Mr.  J.  R.  Kilroe,  of  the  Geological  Survey, 
discusses  the  question  of  the  geological  history  of  the  Shannon  and  its  basin.    It  is 
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aecesiaril;  to  a  conaidcrablo  oiCaat  baaed  on  hypothcBis,  but  some  mtareetiDg  pomta 
ar«  brought  uut.  la  tracing  the  present  contourB  of  the  basin  and  its  bounding 
hetgbca,  the  author  [tuints  out  the  slight  elevation  above  the  sea  and  extreme  QntnesB 
of  ttie  Umestoae  !>kin  (at  compared  with  the  greater  alevatiou  of  the  Bandstoae 
hills),  as  well  a«  the  iuslgoillcant  fall  between  Lough  Allen  and  the  eatiiarj.  The 
level  along  the  watershed  falls  in  places  below  200  feet,  and  a  lowering  of  leas  thaa 
300  feet  would  bring  the  waters  of  the  ocean  into  the  baain  from  three  diSereot 
sides.  The  striling  acoordance  ui  the  Bummit  levels  of  the  principal  groups  of  Irish 
monntsins,  at  between  2500  and  3000  feet  above  tbo  sea,  is  held  to  indicate  that  the 
origiaal  Shannon  drainage  was  developed  on  a  surface  occupjing  this  level,  which 
the  author,  following  the  school  of  Prof.  W.  M.  Davis,  is  inclined  to  regard  rather  as 
a  peneplain  than  as  a  plain  of  marine  erosion.  In  the  formation,  since  Eocene  times, 
of  the  present  surface  features,  a  differential  erosion  of  something  like  2500  feet  has 
_lhuB  to  be  accounted  for,  and  the  discussion  of  this  question  occupies  the  greater 
-t  of  the  paper.  From  a  consideration  of  the  river's  discharge  and  the  probable 
portion  of  mineral  substances  contained  In  the  water,  Mr.  Kilroe  arrives  at 
0,000,000  fears  as  the  length  of  time  required  b;  the  process  under  the  ordinary 
•ub-aerial  agenciee,  though  it  must  be  confessed  that  guesswork  enters  very  largely 
into  the  calculation.  This  (>eeming  to  bim  to  be  a  somewhat  excessive  length  of 
lime,  he  considers  whether  it  might  bo  shortened  by  calliog  into  pla^'  the  action  of 
ice.  He  thinks  that  there  are  undoubted  iodicationa  that  the  gorge  at  Killaloe,  in 
iu  later  stages,  was  cut  by  ice,  and  that  the  irregular  contours  of  the  bed  of  Lough 
Derg  ubove  the  gorge  also  point  to  the  same  agency — the  case  of  Lake  Iseo,  in  Lom- 
bardy,  investigated  by  Dr.  Uess,  being  cited  as  a  parallel  instance.  lie  is,  however, 
dieindined  to  attribute  to  ice  the  great  erosive  power  assigned  to  it  by  many  conti- 
nental and  American  geographers,  and  thinks  that  the  differential  lowering  of  the 
sarface,  lesultiog  in  the  present  features,  is  mere  consistent  with  the  mild  reduction 
due  to  sub-aerial  waste  than  with  the  supposed  drastic  force  of  an  ice-sheet.  Yet 
he  su^ests  that  ice  may  have  helped  to  remove  material  already  worked  upon  by 
ties,  thus  shortening  the  process,  though  he  does  not  make  it  clear 
how  the  whole  of  this  vast  amount  of  waste  can  have  been  carried  away  by  the 
_Mrrow  Kiilaloe  gorge,  through  which — and  not  by  the  Soarriff  valley,  once  utilized 
"  f  the  lower  Shanaon— he  supposes  the  glacier  to  have  passed. 

Oeograptiy  and  Demograptif  of  Lower  Langnedoc— An  article  by  M.  Mas 
Orre,  of  112  pages,  in  the  BiiUelin  nf  the  Languedoc  Geographical  Society 
(toL  S9,  nos,  2,  3,  4),  deals  with  the  relation  of  the  geography  to  the  distribution  of 
population  in  Lower  Languedoc,  the  subject  being  further  illustrated  by  maps.  The 
great  diversity  of  races  that  from  early  times  has  jxtssessed  the  Isnd  has  favoured 
the  adjustment  between  ,its  very  diverse  soils  and  its  humanity.  Occupied  from 
prehistoric  times,  the  land  baa  been  the  home  of  Iberians  and  Ligurians ;  of 
Voleae,  many  of  whoso  "vici  "  suhaiat;  and  of  Romans.  By  way  of  the  sea,  again, 
the  land  received  the  impress  of  Phosnician  and  thence  of  Greek  civilization. 
Agdu  and  lihodanuala  are  transplantations  from  Marseilles.  In  the  Middle  Ages 
cities  like  MontpellJer  and  Cette  grew  up.  Within  the  last  fifty  years  agri- 
cultural crises  have  upset  the  economy,  and  therewith  the  normal  equation,  of 
I  the  geography  and  demography  of  the  land.  The  two  main  sources  of  wealth  ore 
rticulture  and  sericulture.  First  appearing  in  Prance  in  1863,  phylloxera  in  less 
Kin  nine  years  ruined  the  vinojarda  of  Qard,  and  by  1681  overtook  all  E^rault. 
R  the  wake  of  the  phylloxera  there  followed,  In  the  region  of  the  vine,  a  corre- 
ipindiag  decline  ul  {lopulation,  notable  ])articularly  in  towns  of  more  than  30C0 
fabatntaots.  Thereon  succeeded  the  silk  blight,  and  with  it  a  corresponding 
Annkage  of  population  b  Ard&:lio,  Qard,  lldrault,  and  Drone.    To  supply  the 
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depletion  in  the  plains,  an  afflux  of  popalation  from  the  mountains  aet  in, 
and  an  equilibrium  is  now  once  more  in  process  of  re-establishment  To  exhibit 
the  normal  relation  between  land  and  population,  the  article  distributes  the  country 
into  twelve  natural  re^ons,  each  comprising  a  number  of  demographic  groups,  ».e. 
communes  topographically  contiguous  and  of  like  density  of  population,  the  mean 
density  of  each  group  being  indicated  on  the  map.  A  commentary  on  the  map 
analyzes  each  of  the  regions  in  respect  of  its  geology,  hypsometry,  hydrography, 
Culture,  and,  as  the  resultant  of  all  these,  its  demography.  Each  region  is  further 
illustrated  by  a  cartoon  representing  the  different  characters  of  its  soils  and  the 
corresponding  distribution  of  population.  The  paper  includes  a  special  study  of 
the  rural  population,  agglomerate  and  dispersed,  and  a  summary  estimate  of  the 
geographical,  climatic,  cultural,  and  geological  factors  of  population. 

The  Language  Question  in  Switzerland.— This  question  has  been  a  good 
deal  to  the  fore  of  late,  in  part  owing  to  the  formation  of  the  DeuUchschumaerischer 
Sprachverein — an  association  for  the  diffusion  of  German  in  Switzerland.  The 
view  that  the  Romance  languages  are  likely  in  future  to  give  way  still  more  than  in 
the  past  before  the  Teutonic  is  contested  by  M.  R.  Henry,  who  has  for  some  years 
made  a  study  of  the  question  on  the  spot,  and  has  published,  in  the  Questions 
DiploTYiatiques  for  April  1  of  this  year,  a  language  map  of  Switzerland  showing  the 
position  at  the  present  time,  accompanied  by  a  brief  conmientary.  Besides  sum- 
marizing tbe  broad  facts  of  language  distribution,  the  writer  notices  some  of  the 
influences  which  tend  to  the  diffusion  of  one  or  other  of  the  languages.  In  the 
most  thoroughly  French  cantons — those  of  Geneva,  Vaud,  and  NeuchAtel — the  old 
patois  have  entirely  given  place  to  French,  which  thus,  M.  Henry  thinks,  possesses 
some  advantage  over  the  German  language,  of  which  many  separate  dialects  are 
still  spoken  in  the  German  portions  of  the  country.  Some  of  the  industries,  such 
as  watch-making,  attract  French  artisans,  who  carry  their  language  with  them  ; 
but,  on  the  other  hand,  many  German-speaking  workmen  have  flocked  to  the 
industrial  centres  of  the  Bernese  Jura,  and  the  question  whether  these  will  adopt 
the  French  language  spoken  around  them  is  one  of  the  most  practical  questions  of 
the  moment.  Railways  exercise  a  considerable  influence,  and  the  writer  considers 
that  the  piercing  of  the  Simplon  will  adversely  affect  the  German  language  of  4Jie 
Haut-Valais,  though  the  effect  of  the  piercing  of  the  Loetschberg  would  be  just  the 
contrary,  as  placing  the  Germans  of  Valais  in  closer  communication  with  their 
linguistic  allies.  The  influence  of  railways  is  to  be  seen  also  in  the  Grisons,  where 
the  linguistic  isthmus  at  present  connecting  two  areas  of  Romansh-speaking  people 
south-west  of  Goire  will  evidently  be  cut  through  in  the  near  future. 

ASIA. 

Ethnogpraphic  Explorations  in  Arabia  Petrsea. — The  well-known  Austrian 
Arabist,  Prof.  Alois  Musil,  has  lately  described  his  researches  in  a  report  to  the 
Imperial  Academy, of  Sciences  in  Vienna  and  in  an  address  to  the  Geographical  Society 
there.  In  bis  journeys  Prof.  Musil  had  more  in  view  than  the  investigation  of 
natural  features  and  the  discovery  of  the  remains  of  an  outworn  culture.  His  aim 
was  also  to  learn  how  the  present  inhabitants  feel,  think,  and  live ;  what  are  their 
traditions ;  their  religious,  social,  and  political  views ;  their  morals,  customs,  and 
songs ;  their  food,  their  employments ; — everything,  in  short,  connected  with  the  life 
they  live.  In  this  Investigation  he  was  no  doubt  prompted  by  the  conjecture  that 
among  these  inhabitants  of  the  deserts  numerous  echoes  of  the  oldest  intuitions 
would  survive.  Researches  of  this  kind  are  among  the  most  interesting,  but  also 
the  most  difficult  that  can  be  prosecuted.  It  is  difficult  to  gain  the  confidence  of 
the  people,  and  more  difficult  still  to  transplant  one's  self  into  their  spiritual  level  and 
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/rame  UDe'e  quetitioDS  aright.  It  does  not  do,  for  example,  ever  to  make  direct  iuquiry 
for  the  informatioD  wanted.  You  muet  begin  with  peifectl^  inDocent  qucetioaii,  and 
in  eT«r7  case  let  the  person  aaswering  have  his  full  aay  out.  lo  the  c^ee  of  each 
tribe  Prof.  MuBil  made  inquiry  about  its  subdi visions,  clana,  and  families,  its  iaaignia, 
InditioDB,  and  watering -yilaces.  In  that  way  be  learnt  what  were  the  idou  formed 
by  the  natives  of  the  origin  of  a  tribe,  what  clans  were  distinguished  bj  them  as 
■utochthonous  and  what  as  immigrant,  what  particular  knowledge  they  had  of  the 
origin  of  the  different  clans,  etc.  Many  traditions  may,  on  the  authority  of  literary 
documeDtia,  be  dated  bock  many  hundreds  of  years.  From  an  inscription  in  one  of 
the  castles  of  the  caliphs  discovered  by  him,  Musil  was  able  to  confirm  and  supple- 
ment one  of  the  tradiUons.  Many  tribes  have  a  vocabulary  of  their  own,  as  also 
peculiar  morals  and  customs  distinguishing  them  from  their  neighbours.  That 
made  it  necessary  for  the  scholar  to  extend  his  ethnographic  inquiries  over  all 
peoploa,  both  settled  and  nomadic,  in  Arabia  Fetrica,  and  even  in  the  case  of  several 
tribes  to  make  more  specific  distinctions.  The  settled  inhabitants  call  themselves 
"Feliahln."  It  is  only  the  nomads  or  camel -rearers  that  are  styled  "Arabs  ;"  the 
title  of  "  Bedawin  "  is  given  to  them  only  by  way  of  nick-name.  The  former  alone 
MO  Mohammedans.  The  latter  iiave  a  primitive  Semitic  religion,  with  uoither  priest 
nor  temple.  While  the  volumes  "  Moab  "  and  "  Edom  "  contain  the  topographic, 
the  manuscript  laid  before  the  Academy  in  May  cont^ns  tho  ethnt^raphic  report  of 
the  Journey.  It  presents,  as  it  were  in  mosaic,  a  strictly  faithful  picture  of  the  life 
of  to-day  in  Arabia  Pelrica.  Musil  describes  the  life  of  no  less  than  forty-eight 
different  tribes,  and  joins  a  literal  translation  with  all  the  texts  cited.  The  lett«r- 
prws  is  illustrated  by  seventy  pictures  from  photographs  taken  by  the  traveller 
himself.  This  ethnographic  report  of  bis  journey  will.  It  is  probable,  appear  in 
print  u  volumes  4  and  S  of  the  whole  work  before  the  end  of  the  year.  A  part 
containing  the  "  Epigraphy  "  is  still  to  follow.  Nest  year  Prof.  Musil  thinks  of 
returning  to  the  scene  of  bis  fruitful  iovestigations,  it  being  bis  int«Qtion  to 
visit  the  region  bordering  Arabia  i'etnva  on  the  east,  which  on  all  maps  still  shows 
a  white  blank, 

Aicent  by  Sr.  Longstaff  in  tlie  HimalayaB.— On  July  1  a  telegram  was 
received  in  this  country  from  Ur,  T.  Longstaff,  announcing  his  successful  ascent  on 
June  12  of  the  peak  of  Trlsul,  in  the  Garliwai  Himalayas.  He  was  accompanied  by 
the  two  Brocherels,  the  well-known  Italian  guides,  and  by  the  Gurkha  native  officer 
Karbir.  The  peak  lies  to  the  south-west  of  Nanda  Devi,  and  hs  height,  as  given 
by  the  Trigonometrical  Survey  of  India,  is  23,40(3  feet  above  sea-level.  Further 
particulars  will  be  awaited  with  interest. 

Dr.  Wegener  in  Central  China. — Dr.  G.  Wegtner,  of  Berlin,  who  has  for 

e  been  a  student  of  the  geography  and  economic  conditions  of  the  Far 

«t,  has  lately  completed  a  journey  in  various  parts  of  China  and  neighbouring 

suits  of  which  are  likely  to  be  of  considerable  interest.     One  of  bis 

t  journeys  took  him  to  one  of  the  least-known  parts  of  Central  China,  io  the 
.  province  of  Kiangsi,  which,  as  Dr.  Wegener  polnte  out,  possesses  a  marked  geo- 
graphical unity  from  the  fact  that  it  is  virtually  coextensive  with  the  basin  of  the 
Foyang  lake,  and  its  main  feeder  the  Kan.  Although  the  route  by  this  river  was 
o  important  a  line  of  communicatiun  between  Northern  and  Southern  China, 
i  as  euoh  was  used  by  many  of  the  early  European  embassies.  Its  importance 
i  greatly  declined  with  the  development  of  sea  trafiic,  and  it  has  been  strangely 
glectod  by  scientific  travellers  in  modem  times.  Dr.  Wiener  says  that  his 
■tward  route  through  the  east  of  the  province  had  not  previously  been  traversed 
y  any  European,  and  his  journey  will  form  a  useful  supplement  to  the  investiga- 

is  by  Mr.  Cuusul  Clennell,  referred  to  in  the  Juumal,  vol.  37,  p.  301,     In  order 
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t«  avoid  Che  rains  &nd  accompanjiDg  fever,  the  traveller  visited  Kiangu  at  a  eOftSOn 
when  the  lake  nud  riven  were  at  a  low  stage,  their  navigation  baing  «oiiiewh*t 
difficult.  When  crossing  the  Pofaog  lake  on  the  outward  journey,  many  Bond- 
bnnks  were  showing  above  its  surface,  and  on  the  return  il  wae  little  else  than  an 
expanse  of  sand  traversed  bj  river-channels,  It  is  from  Ihia  soorce  that  the  aand 
of  the  extoDBive  duoe-formations  of  this  region  is  derived.  From  Nanchang,  where 
the  first  beginnings  of  the  advent  of  Western  influence  were  observable.  Dr.  Wegener 
took  the  route  up  the  valley  of  the  Fu  river,  the  second  largest  in  tbe  province, 
which  in  a  not  very  near  future  may  serve  as  the  route  of  a  railivay  to  Fukien,  as 
that  of  the  Kan  may  to  Canton.  The  traveller  passed  through  the  great  rice-field 
of  Lower  Kiangsi,  one  of  the  most  thickly  populated  agricultural  regions  in  the 
world,  and  found  that  the  lowlands  extended  further  in  this  direction  tlian  is  shown 
uii  the  maps,  the  mouiitains  beginning  only  in  the  neighbourhood  of  Kienchaiig. 
Even  here  the  river-valley  forms  a  wide  break  between  the  mountains  occupying 
the  interval  between  the  Eau  and  the  Fu  rivers  and  those  on  the  Fukien  border. 
Dr.  Wegener  ascended  tlie  Hainfong  Shau,  probably  the  highest  mountain  in  the 
province,  and  found  its  height,  by  boiling-point  thermometer,  to  be  5320  feel,  or 
greater  than  has  been  supposed.  The  Kiangsi  mountains  make  a  more  impMing 
impresaion  than  their  mere  height  would  warrant,  owing  to  tbair  ateep,  sierra-like 
forms,  and  the  deeply  cut  valleys.  The  ranges  ^hardly  form  a  continuous  truutif, 
but  rise  like  islands  above  the  general  level,  their  general  nature  confirming  the 
brilliant  guess  of  Richthofen.  Dr.  Wegener  crossed  the  water-parting  between  the 
Fn  and  the  Ean,  and  readied  the  main  headstream  of  the  latter,  which  proved  to 
be  the  Niugtushui,  and  not,  as  has  been  supposed,  the  Kung.  This  section  of  the 
route  led  through  a  region  as  untouched  by  civilization  as  any  within  the  Chinese 
Empire.  Tile  descent  of  the  Ean  (which  is  Broken  in  places  by  rapids,  though,  as 
the  river  rises  over  12  feet,  they  should  be  quite  passable  by  river  steamors  in 
summer)  led  through  a  district  in  which  the  augar-cane  is  the  principal  object  of 
cultivation.  By  far  the  most  important  t«wn  on  the  river  is  Eingao-fu,  white 
some  that  have  long  appeared  on  the  maps  as  important  places  have  been  eclipsed 
by  more  modern  ones.  The  plain  of  the  lower  Ean  (which  had  already  been 
visited  by  Mr.  Clenndl)  is  in  great  part  meadow-land. 

Survey  Work  in  Seiitao. — In  the  "  Report  of  tlie  Board  of  Scientific  AdTJoe 
for  India"  for  1906-06,  which  anticipates  by  a  considerable  apace  of  time  the 
ordinary  Annual  Survey  Report  for  the  same  period.  Colonel  Burrard  refers  to  the 
excellent  geographical  work  done  in  Seiatan  by  Mr.  G.  P.  Tato,  of  the  Survey  of 
India,  who  was  attacHed  to  the  Seistan  Mission  under  Sir  H.  McMahon,  and  made  a 
geographical  survey  of  42,000  square  miles  on  the  scale  of  4  milea,  and  3000  square 
miles  on  the  1-mile  scale.  Mr.  Tate's  map  and  memoir  are  now  being  prepared,  and 
as  the  latter  will  contain  accounts  of  the  ancient  and  modern  topography  of  Seistan, 
as  well  as  its  arclisology  and  ethnology,  its  interest  will  be  readily  appreciated. 
Ur.  Tate  estimates  that  the  Seistan  oasis,  which  is  really  the  delta  of  the  Helmand, 
supports  a  population  of  105,000,'  The  Hamun  or  lake  into  which  the  Helmaad 
pours  its  waters  is  nowhere  deeper  than  10  feet;  its  area  is  about  2000  square  mile«. 
The  further  study  of  the  physical  conditions  of  the  lagoon  will  no  doubt  throw 
light  on  the  desiccation  of  the  region  ia  question ;  at  present  Colonel  Burrard  in- 
clinea  to  the  belief  that  the  sand  is  slow^  regaining  the  mastery  over  the  water,  and 
that  the  rivers  will  be  eventually  stopped  or  practically  dried  up.  This,  howerer, 
must  in  some  measure  dejwnd  ou  the  irrigation  works  that  may  hereafler  be  con- 
structed, and  that  may  conduce  to  the  regeneration  of  the  country  and  the 
possible  improvement  of  the  climate.  Colonel  Burrard  himself  makes  mention 
of  the  well-known  fiict  that  in  ancient  times  largo  and  important  irrigation  works 
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existed  in  the  valley  uf  the  HeiiuBDd  river,  and   that  their  decay  and  ruin  have 
been  a  material  factor  in  Ilic  desiccation  of  the  Inai]. 

The  Sanpo. — In  the  same  report  Coloael  Burrard  gives  a  short  note  caJlbg 
altention  to  the  peculiar  feature  i^i  tlie  hydrography  of  the  SaDpo  that  all  itapiincipal 
tributaries  have  a  tendency  (o  flow  in  a  diractiun  contrary  to  that  of  the  main 
Amin.  This  Culouel  Burrard  occountE  f^r  by  the  surmise  that  at  no  very  dietauL 
date  the  Sanpo  fiowed  from  east  to  west  along  its  present  trough,  and  that  the 
Mveral  tributaries  were  developed  during  thnt  period  of  the  river's  history.  Later 
on  he  supposes  that  the  river  formed  a  groat  lake  in  Soutb-Eastem  Tibel',  which 
uverflowed  across  the  southern  ranges,  and  gradually  cut.  a  gorge  through  them.  The 
^lue  process,  it  is  remarked,  is  happening  in  Kashmir  where  the  Jholuiu  is  carving 
t  gorge ;  the  dnunage  of  the  Kashmir  basin  has  but  ooe  ^utlet,  and  overflows  at  the 
lu»BBt  notch  in  the  rim  of  the  basin.  At  the  point  of  overflow  a  deep  chasm  is 
I^^HDg  cut  ia  the  Fir  Punja!  range. 

^H  AfBICA, 

^^K  Sgypt  and  the  Sudan  in  1906.— The  latest  annual  report  od  Egypt  and  the 
I  Sndin  containx,  as  usual,  a  large  nmoiint  of  iuformatiun  ou  the  progtoss  of  those 
cuuntries,  and  offers  a  special  interest  as  being  the  last  to  be  sent  in  by  Lord 
Cnwer  before  relinquishing  his  arduous  but  brilliantly  executed  task  as  British 
•gnil.  Ooly  a  few  pointJi  of  interest  can  here  be  touched  uiH>n.  Since  the  satiii- 
(iciory  conclusion  of  the  frontier  question  in  the  Rinai  peninsula  it  has  been 
(lixideil  to  put  an  end  tu  the  dual  control  uver  that  area,  and  bring  the  whole  under 
tie  War  Department,  n  British  ofticor  acting  as  Mudir  and  Commandant,  The 
Rcuaamic  condition  of  the  country  is  stii!  spoken  of  as  thoroughly  souuil,  and 
iltbough  the  cotton  area  bad  suffered  some  reduction,  the  largeness  of  the  crop  bad 
put  matters  on  a  favourable  footing,  for  the  time  being  at  least.  The  Nile  Sood  of 
190S,  if  not  n  really  good  one,  at  least  came  up  to  the  average,  which  could  not  be 
Bid  oftbuseoftbe  seven  previous  years.  The  Assuan  reservoir  fulfilled  its  functions 
admirably,  contributing  dsiily  from  6  lo  20  millions  of  cubic  metres  from  May  10 
lo  July  '21,  when  the  flood  wnter  had  already  arrived.  Nothing  is  said  in  the 
report  regarding  the  heightening  of  the  dam,  which  has  apparently  bceii  decided  on 
•luce  the  date  of  its  preparation.  A  marked  Lncreaie  is  recorded  both  in  the 
mirnber  of  paasengers  and  the  amount  of  goods  carried  by  the  railways,  while 
Jstails  are  given  of  the  ImpurUnt  works  lately  executed  at  the  port  of  Alexandria, 
With  regard  to  the  Sudan,  attention  is  called  tu  the  huge  distances  which  separate 
lbs  principal  towns,  and  the  prime  necessity  U  shown  to  be  m  improvement  of 
communications,  without  which  it  would  be  premature  to  undertake  irrigation 
frorks  on  a  large  scale.  The  opening  of  the  Red  Sea  and  Nile  railway  is  t<Ki  recent 
to  hare  yet  had  any  very  marktd  results  in  the  way  of  commercial  development. 
One  of  the  most  im^nirtant  desiderata  is  the  opening  up  of  the  Ghezireh  or  tract 
^^tatween  the  Blue  and  White  Nilea,  and  as  a  first  step  towards  this,  a  grant  has 
^^^Mi  made  for  a  bridge  over  the  Blue  Nile  between  Khartum  and  Halfaya.  This 
^^Hjl  be  followed  by  a  line  of  railway  up  the  middle  of  the  tract,  with  branches  to 
^^Hth  rivers.  A  report  by  Sir  W.  Garstin  on  the  possible  irrigation  of  this  area  is 
^^^RDted  in  an  appendix.  It  recommends,  in  the  place  of  a  fiood-canal  (which  would 
allow  only  dhurra  to  be  raised),  the  construction  of  a  barrage  and  canal  giving 
irrigation- water  after  the  flooil  bos  passed  along,  By  this  means  wheat  could  be 
cultivated  over  half  a  million  acres,  cot  ton -growing  bciug  also  piissible.  The 
area  in  the  Obezireh  that  could  be  eventually  irrigated,  north  of  Wad  Medani,  1 

ia    eatiinatcd   at   between   3   and    4    million   acres.      Quod   progress    wus    made  I 

during  1D06  withihe  telegraph  line  to  tbe|south,  and  communication  with  Gondokoro  I 
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was  shortly  to  be  opened  through  the  Bahr-Grhasal  province,  the  break  in  the  line 
due  to  the  marshes  between  Taufikia  and  Meshra-er-Hek  being  bridged  over  by  a 
weekly  service  of  oil-launches.  Navigation  on  the  Nile,  etc.,  had  been  actively 
maintained,  and  1000  tons  of  building  material,  stores,  etc.,  had  been  transported  up 
the  Jur  river  to  Wau.  It  had  not  been  yet  found  possible  to  open  up  direct  water- 
communication  with  the  French  Congo,  but  steps  had  been  taken  to  survey  the 
route  for  the  proposed  railway  through  the  Lado  enclave.  Careful  surveys  had 
been  made  by  Mr.  Walsh  and  other  officers  of  the  irrigation  service  in  the  region  of 
swamps  of  the  White  Nil^,  a  traverse  being  made  (among  others)  along  the  line 
proposed  for  a  new  channel  of  the  upper  river. 

Geology  and  Ethnology  of  Madagascar. — ^The  researches   of   French 

students  continue  to  add  to  our  knowledge  of  the  great  African  island,  and  though 
hypothesis  must  still  largely  enter  into  any  discussions  of  its  past  history,  whether 
physical  or  ethnological,  this  is  now  supported  by  an  increasingly  large  body  of 
facts.  Since  M.  Gautier*s  work  on  the  physical  geography  of  the  inland  appeared 
in  1902,  a  good  deal  of  geological  work  has  been  done,  especially  by  Prof. 
Lemoine,  who  sketches  the  present  position  of  our  knowledge  (with  special  reference 
to  economic  geology)  in  the  Itevue  de  Madagascar  for  February  10  of  this  year. 
His  own  studies  have  been  devoted  to  a  large  extent  to  the  sedimentary  formations 
by  which  the  old  crystalline  massif  is  flanked,  especially  on  the  west.  Unlike 
M.  Gautier,  who  considered  the  oldest  of  these  to  belong  to  the  Trias,  M.  Lemoine 
assigns  the  imi)ortant  series  of  sandstones  which  immediately  overlie  the  Archsean 
rocks  to  the  Lias  ;  and  as  similar  formations  occur  on  the  African  coast,  he  places 
at  this  epoch  the  first  separation  of  the  old  "  Gondwana  "  continent  into  an  Australo- 
Indo-Madagascan  and  an  Africano-Brazilian  portv)n,  the  Mozambique  channel  then 
acquiring  an  importance  which  it  has  never  since  lost,  although  Madagascar  must, 
he  allows,  have  been  temporarily  united  to  Africa  to  permit  the  immigration  of  the 
lemurians  in  early  Tertiary  times.  From  the  economic  point  of  view  .the  old 
crystalline  rocks  are  the  more  important,  though  the  coal  deposits  found  in  other 
l^arts  of  the  Gondwana  region  are  absent ;  and  the  gold  has  hitherto  been  rarely 
found  in  the  form  of  veins,  but  is  most  often  disseminated  throughout  the  mass  of 
the  gneiss  and  granites.  Iron,  copi>er,  graphite,  and  asbestos  also  occur  in  this 
section.  In  the  sedimentary  rocks,  the  abundance  of  limestone  in  the  west  and 
north  will  permit  of  the  exploitation  of  lime  and  cement,  at  least  for  local  needs. 
In  the  same  number  of  the  journal  alluded  to,  M.  G.  Ferrand,  of  late  years  one  of 
.the  most  zealous  students  of  the  history  and  ethnology  of  the  island,  summarizes 
his  conclusions  on  these  subjects,  largely  based  on  comparative  linguistic  studies. 
He  considers  that  there  is  absolute  evidence  of  a  Sanskrit  element  in  Malagasy, 
pointing  to  an  immigration  of  Hinduized  Malays,  probably  from  Sumatra.  Its  date 
is  placed  within  the  first  millennium  of  our  era.  It  was  preceded,  in  M.  Ferrand*B 
view,  by  an  important  Bantu  immigration,  indicated,  inter  alia,  by  Bantu  elements 
in  common  words  (u7nbi,  ox ;  undri,  sheep,  etc.)  occurring  in  all  the  dialects  known 
during  the  sixteenth  century,  and  in  all  modern  dialects.  The  supposed  Jewish 
immigration  is  treated  as  a  myth,  while  there  is  held  to  be  no  justification  for 
applying  the  term  "  Indo-Arab  "  to  the  invasions  which  Islamized  the  east  coast 
The  mention  of  the  last  Abbaside  kbalif,  in  a  document  from  the  island  preserved 
in  the  Paris  National  Library,  is  considered  to  point  to  an  Arab  inmugration  about 
the  middle  of  the  thirteenth  century,  while  evidence  of  a  Persian  immigration  also 
exists.  M.  Ferrand  has  also  evolved  some  new  notions  respecting  the  structure  of 
the  Malagasy  language. 
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Recent  Work  of  the  Geological  Survey  of  C&nada.— Tha  Summary 
report  for  VMG  on  the  operationit  of  tbis  survey  shows  that  u  large  amount  of 
eicellsnt  work  viae  dunu  duriog  the  year,  though  rather  of  the  oatura  of  detailed 
oxummation  of  fairly  well-kaoirn  areas  than  of  uiploration  further  aSeld.  It  is 
pfopowd  in  future  to  adopt  the  plan  of  working  from  tha  known  to  the  unknown, 
devoting  the  chief  attpution  to  such  rcgiona  as  are  likely  to  come  to  the  front  from 
ifae  point  of  view  of  economic  development.  U'huH  in  1906  much  of  the  work 
eonidsteJ  in  a  careful  eianiiuation  of  tractB  along  the  routes  uf  proposed  railways, 
especially  the  Traaacontinental  and  Hudson  bay  lines.  Prof.  J.  Macoun  studied 
Ihe  country  to  be  traversed  by  the  former  between  Portage  k  I'tiurie  and  Edmoulon, 
ud  found  that,  though  communications  are  etill  undeveloped,  settlers  have  already 
wtabiished  tbemaelvea  in  many  parts,  and  are  raising  excellent  crops.  The  con- 
ilant  record  was  rich  Biiil  and  immenae  wheat-fields.  The  100  miles  west  of 
Touchwoud  made  a  particularly  favourable  imprestiion.  There  is  practically  no  bad 
Und,  and  the  nlltaline  Bate  of  former  vrriters  are  the  best  wheat-Gelds  of  to-day. 
Mi.  Hclnnes'  explorations  along  the  proposed  line  of  the  Uudson  bay  railway,  to 
the  DDTtli~east  of  the  lower  Saskatchewan,  yielded  some  matter  of  geographical 
interest.  He  divides  the  region  Into  three  areas — the  firat  underlain  by  the 
boriional  or  gently  undulating  m^oesian  limeatones  of  Northern  Manitoba;  the 
•eoond,  an  Archnan  area,  fanning  a  somewhat  broken  and  ru^ed  country  extending 
from  the  northern  edge  of  the  limestone  escarpment  until  covered  by  the  lacustrine 
Mdimentj  of  the  third  or  clay  area.  It  is  this  last  only  that  contains  much  ground 
suitable  for  cultivation,  tlio  arable  latids  being  cliiefly  confined  to  the  old  basin 
of  the  glacial  Lake  AgasKiz,  the  sedimentation  In  which  supplied  the  existing  soil- 
oorer — a  friable  deep-brown  clay  with  admixture  of  vegetable  matter.  Though 
generally  'wooded,  the  trees  are  small  in  size,  but  from  their  slow  growth  would 
furnish  firm  and  strong  timber.  The  climate  seems  suitable  for  general  agricultural 
operations,  no  frosts  being  experienced  Id  the  summer  of  1906  until  the  uight  of 
September  29.  Mr.  O'Sullivan,  who  examined  the  country  between  Split  lake  and 
Port  Churchill,  reports  favourably  on  the  latter  as  a  port,  and  says  that  there  seem 
to  be  no  great  difficulties  in  securing  a  good  line  for  the  roOway  along  the  route 
Ibilowed.  Mr.  Collins  explored  the  Trans-con  I  inental  route  west  from  Lake  Nipigou, 
through  a  portion  of  the  Archaean  peneplain  of  this  region.  Tha  surface  is  practi- 
cally one  of  solid  rook,  the  impervious  character  of  which,  coupled  with  the  low 
relief,  favours  the  accumulation  of  a  vast  amount  of  water  in  superficial  depreGsions. 
The  western  portion  is  auriferous  and  iron-bearing ;  but  further  east  the  country 
ii  rugged  and  of  little  economic  importance.  The  work  of  several  field-parties 
was  devoted  to  the  study  of  the  mineral  resources  of  various  parte  of  Canada, 
and  on  important  result  was  the  discovery  by  Mr.  Dowling  of  a  large  coal-Geld 
extending  north  from  the  Saskatchewan  to  past  the  Brozeau.  In  the  oil-fields 
of  Southern  Alberta  encouraging  indications  have  been  obtained,  though  the 
practical  results  of  operations  have  hitherto  been  small.  Mining  in  the  southern 
put  of  the  Yukon  has  given  encouraging  results,  the  copper  deposits  in  particular 
hftTing  proved  extraordinarily  rich. 
J  Bnrvey  of  the  Northern  Frontier  of  Bolivia.— Further  letters  from  Major 

kH.  Fawcett  (see  JtHiriial,  vol.  S9,  p.  574)  give  a  detailed  account  of  his  ascent 
plhe  upper  Aquiiy  from  Bahia,  in  company  with  Mr.  A.  J.  Chiyure.  The  journey 
If  and  down  occupied  all  but  a  couple  uf  months,  Bahia  being  left  on  December  2t> 
A  reached  again  on  February  23.  The  Aquiry,  in  this  seclion  of  its  course,  Major 
ntt  describes  as  purely  a  rain  river.    At  Bahia  it  will  rise  in  from  one  to  four 
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days  and  fajl  in  a  Bimilar  period,  while  higher  up  it  hae  been  known  to  till  in  ft 
uigbt  &nd  f&ll  in  a,  daj>,  a  drop  of  6  feet  in  seven  hours  being  recorded  b^  the 
expedition  on  one  occasion.  From  the  start  the  course  of  the  river  wae  found  to  ba 
eitremelf  tortuoua,  and  the  action  of  the  rniQ-lloods  is  elwayB  tending  to  IncroAse 
the  sinuosity.  Hence  Major  Fawcett  concludos  tliat  an  Giact  surrey  would  serve 
no  UBefu!  purpose  for  more  than  a  few  years.  Conaiderablo  difficulty  waa  ex- 
perienced in  the  ascent,  owing  to  the  numerous  snags  and  sandbanks.  The  canoes 
had  frequently  to  be  hauled  over  great  trees  bridging  the  river,  or,  when  this  oould 
not  bo  done,  had  to  be  emptied,  sunk,  and  passed  underneath  the  trunks.  Above  the 
mouth  of  a  smalt  tributary  named  the  San  Lorenzo,  the  ctiaracter  of  the  Aquiry 
changes  completely,  the  river  becoming  a  series  of  c&chuelas,  or  rapids,  flowing  over 
liard  sandstone  and  coonected  by  long  quiet  reaches  almost  devoid  of  current  except 
at  high  flood,  when  the  cachuelos  are  blotted  out.  Towards  the  end  the  stream 
narrowed  to  a  width  in  places  of  only  a  yard  or  two,  and  ultimately  a  point  was 
reached,  named  by  Major  Fawcett  the  Caacada  Inglasa,  beyond  which  it  was 
impossible,  with  the  men  and  the  appliances  available,  to  get  the  canoes.  Tbe  flow 
of  water  was  very  feeble,  and  Major  Fawoett  estimates  that  the  spot  must  be  within 
d  01 10  miles  of  tbe  actual  source,  though  the  latter  is  probably  almost  indefoitc. 
A  record  of  the  visit  was  left  with  a  note  of  the  position  of  the  Cascado,  which  was 
calculated  to  be  approximately  in  lat.  11°  5'  S,,  long,  70°  15'  W,  Between  the 
Cascada  and  Bahia  (11°  1'  S.,  68°  47'  W.)  it  was  calculated  that  tbe  Aquity  falls 
lis  metres  (390  feet).  On  the  return  journey  opportunity  was  taken  to  explore  the 
Yaverijo,  a  tributary  which  joins  the  Aquiry  at  a  rubber  station  called  Tacna,  and 
which  in  character  is  veiy  similar  to  the  main  stream.  It  is  tbe  largest  tribu- 
tary of  the  Aquiry  above  Bahia,  and  has  at  its  mouth  a  width  of  15  yards, 
the  width  of  the  Aquiry  at  tbis  point  being  25  yards.  Humours  had  been 
heard  of  the  existence  of  a  huge  fossil  bead  high  up  the  Yaverija.  What  was 
found  was  the  fossilkod  head  of  an  ancient  croccniile,  probably  some  15  lo  18  yards 
in  length.  Though  no  doubt  once  a  very  fine  specimen,  the  head  had  been  to  a 
great  extent  broken  up  by  Indians  and  gumpickers.  The  huts  of  the  latter  extend 
for  a  distance  of  three  days'  journey  up  the  Yaverija  and  are  also  scattered  along  the 
banks  of  the  Aquiry  in  between  the  barraccas,  or  rubber  litations.  The  last  st«tiun 
on  the  Aquirj-  was  a  httle  above  Tacna,  and  at  the  time  of  the  com- 
t  had  been  established  only  six  mouths.  In  all  the  settlements  rubber 
n  currency,  and  when  the  river  is  full  steamers  and  launches  ascend  some 
distance  above  Bahia  to  engage  in  trade.  Major  Fawcett  does  not,  however,  paint  a 
very  bright  pioturo  of  the  general  conditions,  which  have  radically  changed  unce 
Ohandless  ascended  the  Aquiry  in  1H64.  The  barbaros,  or  savage  Indians,  had  not 
then  been  subjected  to  raids  by  labour-hunting  parties,  and  were  of  a  friendly  dis- 
position ;  the  "  monle  "  or  forest  was  well  stocked  with  gatne,  and  the  rivers  with 
duoks.  Now  Major  Fawcett  reports  that  matters  are  reversed.  Of  the  savage 
Indians  the  commission  saw  only  such  indications  as  the  remains  of  camp-fires  and 
emul!  dogout  canoes,  and  unless  un  expedition  carries  its  own  supplies  it  must  be 
prepared  to  starve.  Chandless's  map,  or  the  reproduction  of  it  seen  by  Hajor 
Fawcett,  is  to-day  incorrect  in  many  respects,  particularly,  Major  Fawcett  is  con- 
vinced, in  representing  the  Aquiry  as  extending  to  long.  71°  10'  W. 

Swedish  Expedition  to  Tierra  del  Fuego,"Mr.  Carl  Skottsbecg,  one  of 
the  members  of  the  recent  Swedish  Antarctic  Expedition,  sends  us  some  particulars 
expedition  to  tbe  extreme  south  of  South  America  which  he  is 
organizing,  lie  will  leave  Gottenberg  in  [September,  accompanied  by  two  young 
scientific  experts,  Messrs.  P.  Quesnel  and  T.  Halle,  both  primarily  geologiMs, 
though  the  latter  is  also  a  clever  .bryologist.     The  expeditiou  will  not  soil  in  a  ship 
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of  itt  OWD,  but  will  make  um  of  the  ordioaty  mail  etwtnerB  and  coaBting  vesBeli  foi 
trsoaport  to  the  ttcene  of  action,  where  the  main  work  will  be  done  on  land.  Tenta, 
>Ie«piDg-bags,  and  the  necesmry  apyuiratua  for  botnnical,  geolugical,  zoulngical,  and 
melcorological  work,  will  be  taken,  I'rnceoditig  aid  Buenos  Airca  and  Montevideo 
to  the  F&lUsDda,  the  leader  and  Halle  will  there  spend  the  summer  of  190T-B  for 
the  pnrpow  of  continuing  tbo  researches  begun  by  the  SwtNiish  Antarctic  Expedition, 
Quemel  meanwhile  going  to  Punta  Arenas,  where  he  hopes  to  iiiaks  an  excursion 
to  the  Cerro  Payne  region.  On  reuniting  at  Punta  Arenas,  the  party  will,  if  time 
permits,  make  an  expedition  to  the  northwards  along  the  Cordillera  and  round 
Olway  and  Bkyring  waters,  before  winter  sets  in.  This  will  be  spent  in  the  rainy 
n  of  the  western  channelo,  and  in  the  spring  an  attempt  will  be  made  lo  reach 
>  Fagnano,  the  party  then  moving  its  headquarters  to  the  region  of  Beagle 
hannel.  It  is  proposed  to  ooncludo  the  summer's  work  with  a  trip  to  Tekoenika 
',  r«tuming  to  Sweden  in  Ajiril  or  May,  1909, 

tViTBALABli.  Un>  PACIFIC  IBLAKDS. 
Viiit  to  Dntch  Hew  Guinea,— Mr.  A.  R,  Pratt  has  lately  paid  a  visit  to 
a  small  station  with  a  Dutch  assistant  resident  and  some  Chinese  and 
Arab  traders — on  the  south  coast  of  New  Ouinen,  just  east  of  McCluer  inlet.  What 
civilization  has  reached  the  spot  bas  been  derived  chiefly  from  the  Arab^,  ivho  have 
a  moeque  and  have  made  a  good  many  nominal  converts  among  the  coast  natives. 
The  bouses  are  fairly  well  built.  A  flne  lately  paid  by  the  hill  natives  for  an 
attack  on  the  station  consisted  in  some  old  bronze  cannon— an  interesting  memento) 
of  the  early  Portuguese  voyages  to  these  parts.  The  forests  contain  wild  nutmegs, 
dammar,  and  valuable  timber ;  and  the  fauna  includes,  besides  birds  of  pftradise,  a 
^gantic  black  and  gold  butterfly  {ornithopCtra)  measuring  8  inches  from  tip  to  tip 
of  the  wings,  and  a  tiny  cockatoo,  only  2A  inches  long,  including  crest.  Bt'chc  de 
mer  and  pearl  sheila  occur  on  the  reefs,  and  the  bays  are  said  to  be  infested  with 
gr«at  cephalopoda,  which,  according   to  the  natives,  have  been   known  to  attack 

I  POLAB  SXOI0K8. 
Dr.  Charcot's  PropoBed  Antarctic  Expedition.— Wo  have  received  from 
Dr.  Chaicot  further  details  rcspecling  the  plans  for  bis  new  Bxj^dition,  which  have 
already  been  briefly  referred  to  in  the  Joumal  (vol,  29,  p.  4tl4),  In  discnsaing  the 
objects  to  be  kept  in  view,  the  explorer  lays  stress  on  the  importance  of  penttrating 
M  far  as  possible  into  the  unknown,  while  at  the  same  time  disclaiming  the 
intention  of  risking  the  BCienti6c  results  for  the  sake  of  mere  vain-glofy.  The 
choice  of  the  same  Add  of  exploration  as  on  the  former  expedition  was  made,  after 
due  consideration  of  the  plans  of  other  expeditions  now  being  organized  or  projected, 
fur  the  following  reasons:  (1)  The  importance  of  gaining  further  knowledge  of  the 
ilmoat  unknown  Alexander  I,  Land ;  (2>  the  possibility  of  the  exiateuce  in  that 
re^on  of  an  ice-barrier  similar  to  that  of  Itoss,  over  the  surface  of  which  an  advancu 
could  be  made ;  (3)  the  advantages  of  continuing  the  scientilic  work  begun  by  the 
farmer  expedition,  and  otilizing  the  cxjicrience  gained  by  it ;  (4)  the  support  to  be 
eipected  from  the  Argentine  Republic  in  view  of  the  escellent  relations  entered 
upon  OD  the  fonner  occasion.  While  recognizing  the  advantages  that  might  accme 
from  the  provision  of  a  second  ship,  the  available  funds  are  not  likely  to  admit 
of  thii>.  As  has  already  been  announced,  a  ship  u'ill  be  spocislly  built  for  the 
eipolition,  and  Dr,  Charcot,  who  has  made  a  carefui  study  of  all  the  points  to  be 
ki^it  ill  view  in  its  construction,  ho|  es  that  the  work  may  soon  be  definitely  put  in 
haad.     While  large  enough  to  permit  the  carrying  on  of  scientific  work   under 


h 


218  COEBESPONDESCB. 

suitable  cocditioDB,  tlie  ship  will  be  Boall  ooough  to  enable  it  to  caTlgate  in  istttj 
along  ths  couts  and  to  aeek  shelter  in  Biuall  covea.  Besidea  ordianry  Eledges,  it  is 
[iropOBail  lo  tnke  molor-sledgeB  for  [lOBBiblo  use  on  the  surfnce  of  an  ice-barriar,  Ab 
already  announced,  Wandel  island  is  choMn  as  the  final  base  of  operations,  and 
from  this  it  is  hoped  to  explore  the  conRt  of  Alexander  I.  Land  as  f ar  a«  poasiblo, 
choosing  winter  quarlere  on  the  lai)<l,  and  thence  undertaking  expeditioDB  into  the 
unknown  area,  gciontilic  work  lieing  at  the  same  time  prosecuted  at  tlie  base. 
During  the  «econd  summer  an  attempt  would  be  made  to  nayigate  wettward  as  far 
as  poBsible  in  the  direction  of  King  Edward  VII.  Land,  and  anppIieB  will  lie  taken 
to  admit  of  a  second  wintering  in  case  of  necessity. 

GENERAL. 
A  Rapid  Jonmey  round  the  World. — A  Fellow  of  this  Society,  Colonel  H , 
Burney  Campbell,  writes  to  announce  his  return  from  a  journey  round  the  world 
in  the  exceptionally  short  time  of  40  days  19|  hours.  Needless  to  say,  the  journey 
was  made  by  the  Canadian  Pacific  and  Siberian  railways,  and  did  not  therefore 
cover  the  full  circumference  of  the  globe,  but,  as  Colonel  Campbell  points  out,  he 
trarereed  the  full  ext«nt  of  the  largest  land  masses  of  the  world.  It  has,  of  course, 
long  been  recognized  that  since  Iho  opening  of  the  Siberian  railway  the  circuit  of 
the  world  could  be  accomplished  in  a  surprisingly  short  time,  but  we  are  not  aware 
that  Colonel  Campbell's  record  had  previously  been  attained.  He  was  on  the  whole 
fortunate  in  making  his  connections,  though  be  come  near  missing  that  at  Vladivostok 
by  running  aground  in  the  sea  of  Japan. 


CORRESPONDENCE. 
The  laoloanre  of  Common  Fields. 


Dh.  GiLnEBT  Slater,  in  the  January  number  of  the  Geoyritphiral  Jvarnal 
(pp.  35-65),  has  attempted  to  connect  the  growth  of  the  Englisb  inclosures  with 
the  survival  in  certain  districts  of  a  Keltic  type  of  village  community,  and  he  illus' 
trates  his  theory  by  a  very  striking  map  (p.  40).  It  is,  however,  somewhat  dilTicuIt 
to  bring  the  facta  revealed  in  this  map  into  close  relation  with  known  history.  The 
western  boundary  of  Dr.  Shiter*  s  inclosures  does,  indeed,  coincide  roughly  with  the 
limit  of  peaceful  civilization  during  the  Srst  four  centures  of  our  era.  But  that 
limit  itself  is  due  not  bo  much  to  racial  as  to  geographical  coneiderations.  The 
civilizaUon  extended  as  far  as  the  hills  of  Yorkshire  and  Derbyshire,  Wales,  and 
West  Somerset,  and  there  it  stopped,  because  the  uplands  were  ill  suited  to  it.  A 
atill  greater  diflicalty  arises  on  the  eastern  boundary  of  the  ioclosures.  The 
inclusion  of  K^sex  and  Suffolk  and  tlie  omiasion  of  Norfolk,  the  inclusion  of  the 
West  Sussex  littoral  and  the  omission  of  Kent  and  half  Surrey  ai:il  throe- quarters 
of  Sussex  cannot  he  easily  explained  as  racial ;  nor  does  it  appear  to  he  simply 
f;eographica1.  A  better  solution  has  been  suggested  to  me  by  Mr.  J.  Bose,  of 
Oxford,  with  whom  I  was  lately  discussing  Dr.  Slater's  article.  Be  bade  me  com- 
pare Dr.  Plater's  map  with  the  geological  map  of  England.  The  result  was  to 
convince  me  that  geology,  that  is,  the  nature  of  the  soils,  has  been  a  potent  factor — 
tiiough  doubtless  not  the  only  one — in  determining  the  growth  of  the  incloauros 
shown  on  the  map,  and  it  seemed  worth  while  briefly  to  lay  this  suggestion  of  Mt, 
Hose  before  other  readers  of  the  Journul. 

F.  Havbrfibld. 
Ohriit  Chnrob,  Oxford. 
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The  Heights  of  the  Central  African  Lakes  and  Mountains. 

Since  the  publication  of  the  article  in  the  Journal  of  March,  1907,  I  have 
received  a  communication  from  Mr.  R.  E.  Allen,  Director  of  Surveys,  Uganda 
Protectorate,  in  which  he  says  that  a  line  of  levels  has  been  run  from  Lake  Victoria 
at  Entebbe  to  Lake  Albert  at  Butiaba,  and  that  the  difference  between  the  two  was 
found  to  be  1092  feet. 

This  is  the  result  of  levelling  one  way  only,  po  there  has  been  no  check  on  the 
figures.  Nevertheless,  we  must  now  regard  the  height  thus  determined  as  the  most 
reliable  value  for  Lake  Albert  (2028  feet  above  M.8.L.). 

The  height  published  in  the  Journal  was  1937  feet,  obtained  by  an  aneroid 
difference  between  Lake  Albert  Edward  and  Lake  Albert. 

Dr.  Kohlschiitter  has  kindly  taken  the  trouble  to  send  some  remarks  on  the 
heights  published  in  the  same  article.  He  considers  that  the  probable  error  assigned 
to  the  difference  in  height  between  Muhavura  and  Lake  Tanganyika  is  far  too  small, 
for  the  following  reasons : — 

1.  Ho  does  not  think  Muhavura*s  apex  is  sufficiently  well  defined  to  ensure  the 
same  point  being  takeu  as  the  highest  from  every  direction. 

2.  The  probable  error  of  the  Eivu  triangulation  should  be  greater,  as  it  was  of 
a  rapid  order,  and  the  coefficient  of  refraction  which  was  used  has  never  been 
stated. 

He  does  not  think  it  possible,  judging  by  the  results  of  the  whole  of  his  baro- 
metric determinations  in  East  Africa,  that  his  height  could  differ  from  any  deter- 
mination, with  a  p.e.  of  ±  13  feet,  by  as  much  as  58  feet. 

The  mean  error  of  a  single  barometric  determination  after  elimination  of  the 
climatic  factors  by  his  method  is  +  33  feet,  and  the  barometric  height  of  Tanganyika 
given  is  the  result  of  eight  months*  continuous  observations. 

T.  T.  Behrens. 


The  Bar  Homr. 

Daglingworth  House,  Cirencester,  July  2, 1907. 

The  copy  of  the  Journal  for  June,  1907,  has  just  reached  me  from  Egypt ;  in  it 
I  notice  some  notes  on  Dar  Ilomr  by  Captain  W.  Lloyd  (p.  649),  and  send  you  the 
following  remarks : — 

1.  The  southern  boundary  is  Bahr  el  Arab  and  (he  river  Kir. 

Note, — The  Bahr  el  Arab  is  the  river  Kir,  and  takes  this  name  "  Kir  "  when 
it  enters  the  Dinka  conntry  either  before  or  after  joining  with  the  rivers  that  join 
the  river  Lol  below  Sultan  Robe. 

2.  On  the  map  in  two  places  it  is  entered,  "  To  Dar  Jange.'* 

NoTK. — Does  this  convey  anything  to  any  one  who  studies  the  map  ?  I  pre- 
sume not.  Dar  Jange  =  to  Dinka  country.  The  Dinkas  are  called  by  the  Arabic- 
speaking  races  Jango,  or  in  the  western  part  of  the  Bahr  el  Ghazal  it  is  more 
rorrert  to  say  "  Junge." 

3.  "  Lian;:;  arc  numeroup." 

Note.— Am  I  mistaken  in  this  word  ?  I  have  never  yet  heard  of  such  a  beast. 
Should  it  nr)t  be  '*  Tiang,"  a  sort  of  hartebeest  very  common  in  the  Bahr  el  Ghazal 
and  on  the  lower  reaches  of  the  Bahr  el  Arab  ? 

C.  Percival, 

Captain,  Rifle  Brigade. 
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Additions  to  the  Library. 
By  EDWARD  HEAWOOD,  M.A.,  Librarian^  B.G.8. 

The  following  abbreviationg  of  nonng  and  the  adjeotiTef  deriyed  finom  them  are 
employed  to  indicate  the  eooroe  of  articles  from  other  pnUicatioBa.  Geographical 
names  are  in  each  case  written  in  full : — 


A.  =  Academy,  Academie,  Akademie. 
Abh.  =  Abhandlungen. 

Ann.  =  Annals,  Annales,  Annalen. 

B.  =  Bulletin,  Bollettino,  Boletim. 
Col.  =  Oolonies. 

Com.  =  Commerce. 
C.B.  =  Comptes  Bendiis. 
E.  =  Erdknnde. 

0.  =  Geography,  G^^ographie,  Geografia. 
Ges.  =  (JeseUschaft. 

1.  =  Institate,  Institntioii. 
Is.  =  Isyestiya. 

J.  =  Joumal. 

Jb.  s  Jahrbnch. 

iLk.  =  kaiserlioh  nnd  koniglioh. 

M.  =  Mitteilongen. 


liag.  =  Magaiine. 

Mem.  (M€m.)  =  Memoirs,  M^noires. 

Met  Omtft)  =  Meteorological. 

P.  =  Frooeedings. 

B.  =  Boyal. 

Bey.  (Biv.)  =  Beyiew,  Beyne,  Biyista. 

S.  =  Booiety,  Sod^t^  Selskab. 

Bo.  =  Science(s). 

Sitib.  =  Sitzungsbeiloht 

T.  =  Transactions. 

Ts.  s  Tijdschrift,  Tidskrift 

V.  =  Verein. 

Yerh.  =  Yerhandlnngen. 

W.  =  WissenschafI,  and  compounds. 

Z.  =  Zeitsohrift. 

Zap.  =  ZapiskL 


On  account  of  the  ambigaity  of  the  words  octavo,  quarto,  eto.,  the  sise  of  books  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  coyer  in  indhes  to  the  nearest 
half-inch.    The  sise  of  the  Jourwu\B  10  x  6). 

A  selection  of  the  works  in  this  list  will  be  notleed  elsewhore  in  the  **  Jovnal.'* 
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England  and  France — Oommunication.  Bodakowski. 

"The  Channel  Ferry."  The  feasibility  of  a  train-ferry  between  England  and 
Franoe.  Compiled  by  Ernest  de  Rodakowski.  London  :  Harrison  k  Sons,  [1005]. 
Size  10  X  6},  pp.  xvi.  and  236.     Maps,  Plaw,  Diagram*,  and  IUu*tr(Uion$. 

Europe— Zoogeography.  Soharff. 

European  animals :  their  geolog^ical  history  and  geographical  distribution.  By 
R.  F.  Scliarff,  pild.  London :  A.  Constable  &  Co.,  1907.  Size  9  X  5J,  pp.  xiy. 
and  258.     Map9  and  lUwirationn.     Price  Is.  6d,  net.    Prenented  hy  the  PtMUher$. 

Considers  the  present  distribution  of  yarious  elements  of  the  European  fauna  in  \U 
bearing  on  past  changes  in  the  configuration  of  the  surface. 

Franoe.  Baedeker. 

Southern  France  and  Corsica.  Handbook  for  travellers  by  Karl  Baedeker. 
5th  edition.  London :  Dalau  &  Co.  (I^eipsic :  K.  Baedeker),  1907.  Size  6|  x  4, 
pp.  xxviii.  and  578.  Map>*  and  Plans.  Pri/ie  O*.  Two  copies,  preaenied  by  the 
Editor  and  PubU$hers. 

France— Brittany.  Vallanz. 

La  Basse-Bretagne.  Etude  de  geographic  humaine  par  CamiUe  Vallaux.  Paris : 
Ed.  Cornely  et  Cie.,  [1907].  Size  10  x  6J,  pp.  320.  Maps.  Price  7.50 /r.  Pre- 
eenied  by  the  Publishers.    [To  be  reviewed.] 

Francs— Coasts.  Oirard. 

Jules  Girard.  Les  falaises  do  la  Manche.  Paris  :  E.  Leroux,  1907.  Sise  11}  x  7|, 
pp.  19i.  Mapfy  Plans,  and  lllui*tration>*.  Presented  by  the  PubltBher.  [To  be 
reviewed.  ] 

France— Loire>Inferieure.  Qnilgars. 

Dictionnaire  topographique  du  departomc^nt  de  la  lx)ir(^-Inforieure  connirenant  les 
noms  de  lifii  anciens  ct  mo<lemes.  Jiodig^  purH.  Qnilgars.  Nantes:  L.  Durance. 
190(>.     Size  11  X  9,  pp.  liv.  and  ai8.     Presinted  by  the  Anthor. 

The  information  in  the  bulk  of  iho  work  is  limited  to  a  definition  of  the  locality  of 
the  placeH,  but  tlie  introduction  iueludes  some  interesting  notes  on  the  history  of  the 
Department. 
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Germaaj— HeUgoUnd.  Brdhm. 

Helgoland  in  Geschichte  und  Sage.    Seine  nachweisbaren  I^andverlnste  und  seine 
Erhaltung.     Von  Brohm.    Curbaven,  Helgoland:  A.  Bauschcnpliit,  1907.    Size 
13  X  10,  pp.  72.     Map9,  SectioM,  and  lUwtraiions.     Price  12«. 
An  excellent  monograph  on  the  island,  well  illustnitod. 

Germanj— Rhine.  Baring-Ctonld. 

A  book  of  the  Rhine  from  Cleve  to  Mainz.  By  S.  Baring  Gonld.  London: 
Methuen  &  Co.,  1906.  Size  7i  X  5,  pp.  xii.  and  346.  Sketeh-map  and  lUwtratiaM. 
Price  0$. 

Iberian  Penintnla— HUtorioaL  Magnire. 

The  British  Army  nnder  Wellmgton,   1813-1814.  A  summary    by  T.   Miller 

Maguire.  Loudon  :  W.  Clowes  k  Sons,  1907.  Size  9  X  5J,  pp.  50.  Map9  and 
Phtn$.     Price  4«.     Presented  hp  the  PMiihertt. 

Iceland— Cartography.  B.8.  Beige  Qeologie  20  (1906) :  Proces-Verbauz,  144-149.  Prinz. 
1/68  premieres  cartes  k  grande  ^helle  de  rislando.    Par  W.  Prinz. 
On  the  topognphical  map  on  the  scale  of  1 :  50,000,  the  publication  of  which  has 
been  begun  by  the  Danish  general  staff. 

Italy— Apennines.  B,8,G.  Italiana  6  (1905) :  444-464.  Jaja. 

Escursion  nei  Sibillini  (Appennino  centrale).  Del  dott.  Goffredo  Jaja.  With 
Sketch-map  and  lUwtratian. 

lUly— Seismology.    BeiirUge  tur  Oeophytik  8  (1907) :  293-362.  Hobbs. 

The  geotectonic  and  geodynamic  aspects  of  Calabria  and  North-Eastem  Sicily. 
A  study  in  orientation.    By  William  Herbert  Hobbs.     With  Mapt  and  Diagrams, 

lUly— Tuscany.  Riv,  O.  Italiana  18  (1906):  596-603.  Toniolo. 

Cavitk  di  disfacimento  meteorico  nel  Yerrucano  del  Monte  Pisano.  Del  dott. 
Antonio  Renato  Toniolo.     Wi^  llliutrations. 

Italy— Venetia.  Mem.  8.G.  Italiana  11  (1905) :  pp.  192.  Begninot. 

Saggio  sulle  flore  e  sulla  fitogeografia  dei  Colli  Euganci.  Del  dott.  Augusto 
Be'guinot.     With  Map. 

Italy — Venice.  Kagrini  and  Others. 

Reale  Instituto  Veneto  di  Scienze,  etc.  Ricerche  Lagunari,  per  cura  <li  G.  P. 
Magrini,  L.  de  Marchi,  ed.  T.  Guesotto.  Nos.  1-3.  Venice,  1906.  Size  lOJ  x  7, 
pp.  (No.  1)  12,  (No.  2)  18,  and  (No.  8)  22.     lllwtratiom  and  Diagramt. 

Discusses  methods,  etc.,  to  be  adopted  for  the  researches  lately  inaugurated   in 
rc^'ard  to  the  lagoon  f»f  Venice  {Journal^  vol.  27,  p.  298). 

Lake  of  Constance.  Globm  90  (1906) :  229-232.  Halbfass. 

1st  der  Ikxlensee  eln  intemationaler  Sea  ?  Eine  Studie  zur  Anthropogeographie 
der  Seen.     Von  Prof.  Dr.  W.  Halbfietss. 

Discusses  the  political  status  of  the  Lake  of  Constance,  as  to  which  questions  have 
lately  arisen. 

Portugal.  Hnme. 

Through  Portugal.  By  Martin  Hume.  London :  E.  Grant  Richards.  1907. 
Size  7 J  X  8,  pp.  xiv.  and  318.  lUuitrations.  Price  an.  net.  Pretented  by  the 
Publisher. 

Pyrenees.  Baring-Oonld. 

A  book  of  the  Pyrenees.  By  S.  Baring-Gould.  London  :  Methuon  *  C'o.,  [1907]. 
Size  71  X  5,  pp.  vi.  and  310.  Map  and  lUusirations,  Priof  6m.  Presented  by  the 
Publishers.    *-*-  ^  "5f 

Pyrtneos.  Briet 

Voyage  an  Barranoo  de  Mascun.     Par  Lucien  Briet.     Pan.  1905.     Size  10  x  6J, 
pp.  52.     Illustrati<mM.     (Also   Spanish  tmnslation,   from   the  B.U.S.G.   Madrid, 
tome  48.     Madrid,  1906.     Size  9J  x  6,  pp.  52.     Illuttt rations.) 
Contains  some  striking  photographs  of  this  ravine. 

Bnstia— Finland^Coasti.     Fennia  21  (1903-04):  No.  .'<,  pp.  U.  Bonsdorff. 

Uel)er  die  Hebunjr  der  KUste  FinlandH  und  den  miiileren  Wasserstand  des  Ostsee. 
Von  A.  Bonsdorff. 
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BnMia— Finland— Lakes.    Fennia  20  (1902-03) :  No.  7,  pp.  108.  Palmen. 

Soespictrolsenkungcn  in  l^'inland.  Von  K.  Cr.  Palmen.  [In  Swedish,  with  German 
summary.]     With  Maptt. 

Bnssia—Kanin  Peninsnla.     Fennia  21  (UK)3  04) :  No.  6,  pp.  72.    Bamtajand  Poppins. 

Brricht  iiber  oiue  Bcise  nnoli  <ler  Ilalhingcl  Kanin  im  Sommcr  19055.  Von  Wilhelm 
Itamsay  un<l  B.  I'oppius.     With  Map  and  IlJudration$. 

Bossia-Lappland.  Fennia  20  (VM2-0:}) :  Xo.  5,  pp.  00.  Borg. 

Bcrioht  iibor  die  p^ooprraphiaclien  Rosultate  oiner  Forohunjjrsreise  in  den  Grenzge- 
gendon  von  Finnisch  und  Russiech-Lappland  im  Sommer  19(H.  Von  V'ainu  Borg. 
With  Maptf. 

Spain  -Andalusia.  B.R8.  G.  Madrid  48  (1906) :  426-499.  Perei. 

La  Alpujarra  y  Siorra  Nevada.  l*or  Eduardo  Soler  y  Pe'rcz.  With  Map  and 
Illustration*. 

Sweden— Klar  Ell  Ymer  (1906) :  5183-414.  De  Geer. 

Om  Klaralfen  och  dess  dalgA,ng.    Af  Ston  de  G^r.     With  Map  and  Diagrams. 
Switserland— Aargan.  Gilbart-Smith 

The  eradlo  of  the  Hapsbur^.  By  J.  W.  Gilbart-Smith.  London:  CJhatto  ifc 
Windus,  1907.  Size  8x5,  pp.  21(5.  Ilhutrations.  Price  5$.  net.  Presetit^tl  by 
the  Pvhh'i<hf}'n. 

An  account  of  the  fortunes  of  the  Hapsburg  dynasty  and  of  its  early  associations 
witli  Northern  Switzerland. 

Switierland— Place-names.    Deutsche  Erde  6  (1906) :  170-182.       Blooher  and  Garranz. 

Die  deutschen  Ortsnamenformen  dor  Westschwoiz.  Von  Ednard  Blooher  und 
Emil  Garraux.     With  Map. 

United  Kingdom — Torkshire.  Both. 

The  Yorkshire  coiners,  1767-1783 ;  and  notes  on  old  and  prehistoric  Halifax.  By 
II.  Ling  Roth.  Halifax :  F.  King  &  Sons,  1906.  Size  10  x  7J,  pp.  xxviii.  and 
322.     Illustrations.     Presented  by  the  Author. 

There  is  an  interesting  chapter  on  the  Frobishers  of  Halifax,  traders  and  explorers 
in  the  Canadian  North- West  towards  the  close  of  t)jo  nineteenth  century. 

ASIA. 
Baluchistan.  Dames. 

Popular  poetry  of  the  Baloches.  By  M.  Ix)ngworth  Dames.  (Publications  of  the 
Folk-lore  Societv,  lix.)  2  vols,  in  1.  London:  1).  Nutt,  1907.  Size  9x5},  pp. 
(vol.  1)  xl.  and  204 :  (vol.  2)  224.    Price  15^«.  net.     Presented  by  the  Publisher. 

This  work  is  *'  the  result  of  many  yoarH*  labour  in  collecting,  transcribing,  and 
translating  the  ballads  and  verses  hero  set  forth."  The  author  has  enjoyed  tlie 
co-operation  of  the  Royal  Asiatic  Society,  wliich  has  rendered  it  possible  to  include  a 
complete  collection  of  the  original  texts,  and  of  the  Folk-lore  Society,  which  has  issued 
the  work  as  one;  of  its  annual  volumes. 

Chinese  Empire.  Broomhall. 

The  Cliincse   l^mpire :   a  general  and   missionary  survey.     Edited  by  Marshall 
Broomhall,  with  preface  by  the  lit.  Hon.  Sir  Ernest  Satow.     London:  Morgan 
&  Scott,  [1907^.     Size  Sj  x  ;")},  pp.  xxiv.  and  472.    Map  and  Ulustraiions,     Price 
Is.  iui.  net.     Presented  by  the  China  Inland  Mi>*sion. 
Althnugli  written   specially  from   the   point  of  vi(?w  of  missions,  this  forms   an 
excellent  general  drscription  of  the  Chinese  Empire,  the  several  chapters  being  con- 
tributed by  writers  specially  tiualified,  from  personal  knowledge,  to  treat  of  the  separate 
provinces. 

Cyprus.  Hutchinson  and  Oobham. 

A  Handbook  of  Cyprus,  compiled  by  Sir  J.  T.  Hutchinson  and  Claude  Delaval 
Cobham,  1907.  TiOndon :  K.  Stanford.  1907.  Size  7  X  4J,  pp.  xii.  132.  Mop* 
and  Portrait.     Price  2s.  <W/.  ntt.     Vrv^ented  by  the  Vnblifhcr, 

Eastern  Asia.  Weale. 

The  truer  in  the  East  and  its  aftennath ;  being  the  sequel  to  *  The  re-shaping  of 
the  Far  East.'  By  15.  L.  Putnam  Wrale.  London:  Macmillan  &  Co.,  1907. 
Size  !♦  X  .">J,  pp.  xvi.  and  64?<.  Mapn  and  Tllnst  rat  ions.  Pricti  I2s.  6*/.  net. 
Presented  by  tin  Publhlicrs. 
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■utan  Atift.  Zepalin. 

Der  Feme  Osten  :  si^iiie  Qesohichte.  seine  Eotwioheliing  In  dot  nneaten  Zeil  und 

seine  Lagp  naoh  dcm  rn»iach-japfttiiBohen  Eriege.     Von  C.  von  Zapelin.     I.  Teil. 

(Ktimliiiid   in   AHien,   Itend   viii.)      DorlJn:   Zueksobwcrdt  &   t'-o..   1007.      S'tt- 

»1  X  ti).  pi>.  276-     .V.t/i  aiwi  I'lam.     PHee  6t.  6d. 
bidia.  Taint-Ati. 

Life  anil  labour  nf  Iho  people  of  Indln. 

Mormy,  1907.     Sizo  9  x  ."vi.  pp.  svi.  ( 

Fmrnled  liy  tk>-  FuUhher. 
India— Burma.  Seott. 

Burmn  :  ii  hnndhouk  of  pntctlcal  informntion.  Bji  Sir  •!.  Ororge  S<«tt.  London  : 
■     *■     ■        ■    '     «.      _,       -  ^^  ggjj       y^^  ^^j  iWunIroIAw*. 

India— Ethnology.  Crooko. 

Natives  of  Northern  loilia.  By  W.  (Vooko.  Lonrlon:  A,  fonataljlG  A  Co..  li)07. 
Size  9  X  fti,  pp.  siv.  and  27(1.      Map  auii  lUaitrntuitt.     Prier  (!>,     Pre-enlo./  to 

Si-p  review  in  tiip  .Tune  numlxir.  p.  605, 
J«pan~FonnoH.  Takekoihi. 

I  Jnpancav  rule  In  Fonnnan,  By  Yumburo  Takekoahi :  wilb  prefnoc  by  Baron 
L  Sbinpei  Goto,  TroiiBlntcrd  by  (ieorge  Bntitlivaitp.  London :  l^ugmana.  Greun, 
W  i  Co,  1907,  SiiB  II  X  Ii,  pp.  xvi,  nn.I  3-i2,  ,Wojm  and  lllwtraUfm'.  Frire  10».  li-l. 
m     oeL    JVawatad  by  IA«  P«Ufi'&er<'.    [To  be  reviewed.] 

'   XoTM.  Enlben. 

Tlie  poHsini!  of  Koron.     By  Ilnmer  B.  Hiill>?rt.     London:  W.  Heinenilnn,  IHOii. 
fiiae  lOJ  X  7,  pp.  lir.  and  474,     I/Zmtrnltan..     Prite  IGi.  tut. 
An  excplltnt  accKont  of  Eoren  luiil  the  Korrsns.  by  one  who  hna  rpoidrd  in  tlio 
niuntry  and  is  fnmJliiLr  witli  tbe  ImiiipiHgc, 

Kalaj  Arebipalago — Bornao.  Blsnwenhoii. 

Quer  duroh  Borneo,  ErgE^bniMe  aeinor  Tteiaen  in  den  Jaliren  1894.  ISW;-!)?,  and 
I8!ts-I9n0,  Von  Dr.  A.  W,  NieiiwenliuiB :  nntrr  Mitarb-^it  Ton  Ur,  .M.  Nipuwen- 
hiti*.  Zweitar  Tpil.  Loiden :  E,  J.  Brill,  l',i07.  Bile  11  x  7J.  pp,  sir.  und  SoS. 
FhUet.     Prire  lit.. 

Tilt  lirat  volnnir  wag  reviewed  in  Febtnorj.  IHOS  (vol.  M.  p.  202). 
lUlay  Archipelago— Oalebo*.    Bfc  ff(iHfn»»31  (1906):  62e-t;31.  Ban*. 

I,e«  Celebes ;  nne  eipediti  ~      ~ 

On  tho  military  eipeditic 

■Lheria-AmBi.  

Eiplorations  gi'ologiqneB  dans  lee  regions  aiiriffcroa  de  la  Sibi'rin.     Bi'gion  nnriftro 

do  I'Amoor.    LivraisoD  V.    St.  Potorsburg,  1<II)4.    Slxe  10  X  Hi,  pp.  HS.    Maft. 

[InHOMinn;  rAumrf'in  Frenoh.] 
Hbeiia— Lena,  Oajandn. 

Act-i  S.  &:  FmnicK  n  {\W%y.  No,  I.  pp,  vi.  and  182 ;  So.  3.  pp.  40, 

Beitrage  xur  Kenntnies  der  Vej^etation  der  Alluvionen  des  niirdlichen  EuroMtnii. 

Von  A.  K.  Cajftndor.    1.  Die  AUnvionen  dea  nnteren  Lena-Thiil«B.     With  Maf. 

Studiun  iibor  die  Vegetation  des  Urwuldes  am  Lena-Flu«.     By  tlio  aaicu, 
tibuia— Lena.  Feniaa  19  (1902-03) :  No.  2,  pp.  44.       Oajand«r  and  Popidni. 

Bine  nalnrwisaenscbaftliobe  Hi'lau  im  Lena-Tbal.     Von  A,  K.  Cajondoc  and  R.  B. 

-Wem.  Atiatie  B.  Bi-nga(  1  (190G):  413-413.  rranoke. 

The  Datds  at  Khnlatso  in  Wertorn  Tibet,  By  the  Rev.  A,  H,  Francke.  li'ff* 
niwtrati'mt. 

l',Tnik«T— Falertine.  Tbonumi. 

I.ocB   SaBctn.     Votxeichnia  dor  im   1,   bis  li,   Jahrhundort  n.  Oir.   irwShnton 
Ortsfbnften  PalnstiDiia,  wit  boBonilcrcr  BerflokHiehtltninfr  dm  LokalisiiTnng  iler 
biblitchen  ftitten.     Von  I'nter  Thnmsi^n.    I.  Bnnd.     Hnlle-n.-S. :  Kndolf  Hanpl. 
1B07,     Biae  9)  X  UJ.  pp.  ivi.  and  1  H.     Map.    Frin  fi.. 
A  dirtirraufy  nt  the  plaee-naraes  of  the  Hi.ly  Land  is  mentioned  in  early  writera. 
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ivith  special  re^rd  to  tlioir  idontifloation.    The  alphabet  is  completed  in  the  present 
volume,  aiul  it  (lo<^s  not  appear  viith  what  subjects  the  second  Tolnme  will  deal. 

Turkey— Palestine.   OAlerr.  }Tonat$chrift  f.d.  Onent.  82(1906):  133-135.  

Die  Judenkolonieii  in  ralastina. 

Turkey  -Railway.  Que$t.  dipl.  et  r-oZ.  28  (liM)7):  1  20.  Heniy. 

I/Asio  turquo  et  lo  o)]omiii  de  for  do  Ita^rdad.     Par  Ren^  Henry.     WUh  Map*. 

AFRICA. 

Abyssinia.  B.S.  Beige  Andes  col.  18  (1906) :  673-716.  BoulTin. 

(Jne  mission  belgo  on  Ethiopie.     Pur  Fritz  Bonlvin.     With  Illtutraiioru, 

The  writer  accompanied  M.  Pl^nin  to  Abyssinia  in  1905  on  his  appointment  as 
Belgian  Omsul-Generul  at  Addis  Ababa. 

Abyssinia— Phytogeography.   Sitzungsher.  K.  Preu$8.  A.  W.  (1906) :  726-747.       Bugler. 

Ueber  die  Ye^etationsvcrhaltnisso  von  Harar  und  des  Gallahoohlandes  auf  Gmnd 
der  Expedition  von  Freihcrrn  von  Erlanger  und  Hm.  Neumann.    Yon  A.  Engler. 

Africa.  Baden-Powell. 

Sketeliea  in  Maf<'king  and  Britisli  East  Africa.  By  Major-General  R.  S.  S.  Baden- 
Powell.  Ijondon:  Smith,  Elder,  &  Co..  1907.  Size  9J  x  12J,  pp.  xii.  and  184. 
Ilhtiitratioju<  and  Sketch-map.     Price  2U.  net.     Presented  by  the  PublisJiers, 

Afdca—Ethnology.      T.  South  African  PhUos.  8.  16  (1906) :  401-412.  Peringuey. 

On  rock-engravings  of  animals  and  the  human  figure,  the  work  of  South  African 
aborigines,  and  their  relation  to  similar  ones  found  in  Northern  Africa.     By  L 
Peringuey.     With  Illtu^tratifrnx. 

Africa— Exploration.  Deutsche  Erde  6  (1906) :  202-206.  Hahn. 

Deutschlands  Autuil  an  der  Afrikaforschung.    Von  Friedrich  Hahn.     With  Map: 

Africa— RaUway.  J.S.  ArU  65  (1906-07) :  97-109.  IficliaU. 

The  Cape  to  Cairo  railway.     By  the  Hon.  Sir  Lewis  Michell.     Wi^  Map. 

British  Central  Africa.       ScottUh  O.  Mag.  28  (1907)  :  72-86.  Angua« 

On  the  frontier  of  the  western  Shire,  British  Central  Africa.  By  H.  Crawford 
Ang^s.     With  Map. 

British  East  Africa.  Tour  du  Monde  18  (1907) :  13-36.  AUuand. 

De  Mombasaa  au  Victf)ria-Nyanza  par  TUganda  Railway.  Par  Charles  Alluaud. 
With  Map  ayid  Tllw^tration*. 

Canary  Islands.  Glohun  90  (liU)6) :  312-316, 329-332.  Knebel. 

Studien  zur  Oberfliichengeataltung  der  Inseln  Palma  und  Ferro.  Von  Walther  von 
Knebcl.      With  Map»  and  lllmtrationi. 

Cape  Colon  y—  Geology.  

Cape  of  CkkkI  Hope:   Department  of  Agriculture.  Tenth  annual  report  of  the 

GeolouicAl  Cummiiision.  1905.  Capo  Town,  1906.  Size  9.J  x  7,  pp.  296  and  vi. 
Mapa  and  Sectitm'*. 

East  Africa.  Bulpett. 

A  Picnic  Tarty  in  Wildest  Africa:  beinir  a  sketeh  of  a  Winter's  Trip  to  some  of 
the  Unknown  Waters  of  the  Upper  Nile.  By  C.  W.  L.  Bulpett.  London: 
K.  Arnold,  11>07.  Size  i>i  X  6,  pp.  xvi.  and  246.  Map  and  Jllufttration$, 
Price  l'J».  i)d.  net.     Vrefteutrd  by  the  PvhJisher. 

Rgypt.  Dioey. 

The  Egj'pt  of  the  Future.  By  Edward  Dicey.  London:  W.  Heinemann,  1907. 
Size  7i  X  r>,  pp.  216.     Price  3«.  0^?.  net.     Presented  by  the  Publisher. 

Tile  gn  ater  part  of  the  book  deals  with  the  present  position  in  Egypt,  ronsideredf 
however,  in  reference  to  the  outlook  for  the  future. 

Bgypt — Sinai  Sehoenfisld. 

Die  Halbinsel  des  Sinai  in  ihrer  Bedoutung  nach  Krdkunde  und  Geschichte,  auf 
Grund  eij:ener  Forschung  an  Ort  und  Stelle  dargestellt  von  Prof.  Dr.  E.  Dagobert 
Sj'hoenfeld.  Berlin  :  D.  Reimer,  1907.  Size  10x7,  pp.  viii.  and  196.  Map  and 
IllH9tration>*.      Price  Sm.     Pres^entfd  tyy  the  Publisher. 

French  Sudan.  DetpUgnet. 

Lieutenant  I^uis  Desplagnes.    Le  Plateau  Central  Nig^rien.    Une  mianon  arofa^ 
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'   logiqve  ot  ethnogTuphique  iin  Sondao  fianfftiB.     Paris  :  t..   Laroea,  19UT.     Sizu 
to  X  6i,  pp.  504.     Maj,  and  IlltulraUo-^.     Price  12/r. 
SDppliei  the  most  detailed  iofonnation  wo  yet  posseaa  on  the  regiun  of  tbo  Middle 

Ki8«r,  Mpouiallf  it*  population  a.     It  will  be  leviewtd  in  an  earlj  uumUr. 

1«Ban  E»it  AftioB  FumIm. 

Denlach-OBtnfiika,     ^Virtachaftliche  .Studicn  Ton  Dr.  Hannaim  I'aaacbe.    Boilin : 
C.   A.  Scbwetto   und   fiohn,  1906.     Siie   a  x  (!,   pji.  iv.  und  130,     Itliulnitiaiu. 


.riptio< 


1  the  a 


(rum  iti  ecooomio  poiot  of  view,  with  general  di 

tioD  ot  varioua  products. 

MkdngaHar— Biblla^rkph;.  Ocaadldier. 

G.  Grandidier.  Bibliographie  de  Ma-lagoBiat,  Dtuii^mo  t'artic.  Parii:  Comity 
d«   Ifadagascar,  IdOU.    Sixe  lU  x  6},  pp.  435-91)6.     Pnwnlod  by  Un>  ComiU  de 

See  note  on  Part  i.  in  Juunial.  vol.  27,  p.  (M6. 
Tog« — la&gnaga.  Seldal. 

L«hrbD('h  der  Ewlie-Siirache  in  Tu^  (Anglo-Diulekt).  Mil  Uobuaptliiakon,  einem 
■THteauibbohea  \'okabDlur  und  t-inem  Lesebuob.  Von  A.  Seidel.  Hoideibeig : 
J.  Grooi.  19%.    Siio  S  X  •;  pp.  tiii.  and  ITIi.     PteienUd  by  Mr.  D.  Null. 


HOaiH   AHESICA. 


AUtkk. 


B.U.^.  G«..I.Su, 


ZTSflUU'i}:  PJI,  54.  C«lIi«T. 

e  I.isburui;  rugion,  .\k8kM.     By  Artlmr  J. 
Witit  Mapt.  SretioHt.  atui  lUtulraliom. 
Alaska.  B.V.S.  Geol.  Stin\  SBO  (lt>OS):  pp.  51.  Frindla  4nd  Hub. 

'IV  Hampart  g<jld  plauer  tegiou,  Aliiaka.     Bj  L.  H.  Priudle  tiud  Fruuk  L.  Ucbb. 
Wah  Maps  a,id  niuflTOtimu. 
Alaaka.  Pctenn-iimt  .V.  S3  (.1007) :  1-16.  BtlU. 

Ueberblick   ilber  dio  geographiacheo    uud    geologiaclwn   VorhiltQiBaB   AJaaknt. 
\oi.  Dr.  Alfred  RBhl.     With  Map. 
Itued  on  tlie  work  of  A.  H.  Bruaka.    Tbo  miip  giTes  in  haudj  form  the  n»ult«  of 
all  Pxpluratione  up  to  date,  with  iUBota  ahowing  the  aorfnoo  featurea,  geology,  eto. 
Aluka — Xalaipina  Olaoier.  Tair. 

The  adTmiL-ing   Malaspiaa  fe'luoiei,     Bj   Prof.   Bilph   S.   Tarr.    [From  Seienee, 
New  York,  January  1,  11K)7,  pp.  34-^.]     Size  lOJ  x  8.     Prsvnliil  6^  (An  Aathur. 
Sbo  nule  in  the  April  oumbct.  p.  i'M, 
AUika— Kineralt.  B.U.S.  GaJ.  6aii:  2T7  (1906) :  pp.  HO.  Hofflt  and  SCong. 

Mineral   reaourcea  uf  Ktsai  pL-uiuiiulu.  Alaska.     Gold  tielda  uf  tlic  Tnruagain 
Atm  region.      By  Fred   H.  Moffil.      Coal  flolda  of  the   Itachemuk   Buy  rcgiun. 
Ily  Ralph  W.  Stono.      With  Map,  and  lUiMralioii'. 
Alaika-YakaUt  Bay.       B.O.S.  I'hiLiddpl^M  S  (I'JOT) :  1-11.  Tarr. 

Secund  expedition  to  Yakutat  bay.  AU«ka.     Uy  Italph  S.  Tan.     WilU  Mup  awl 
DlutlTalwtu. 

a  otpolition  wua  ujuricd  oat  in  tbc  aummer  of  I90G.    ijome  of  the  retulta  of 
1905  were  giren  in  the  Journal,  vol.  38,  p.  30. 
ioa— EthnDgraphy.     OJobuiSO  (1906):  l;87-280,  30-.i-B0.^.  Friedetlci. 

Ethoograpbie   in   den  '  I>o>.-iiiiieiitoa   Ine'ditoii  del  Arebivo  de  Indias.'     Von 
FriedcricL     AUo  teparale  unpy,  prttmUd  bg  the  Atilhur, 
Etluudogj,  Hill-ToDt. 

itiTe  raoua  of  the  Britiah  Empire.     Britisb  North  Americu.     I.  The  Fur 
tbu  homeofthaSftbah  and  DenS,   By  C.  Hill-Tout.   Londou  :  A.  ConaUble 
.,  1907.     Size  :>  x  .i}.  pp.  liv.  and  261.    Bkeleh-map  and  IllmtnUiont.     Prim 
Fraiented  b^  Iht  PMiihen.     [To  be  rcTiowod.] 

'Seologioal  Snrrey,  

Oeologioiil  Survey  of  (.■iinada.      Aniii.al  Beport  (New  Seriea),  vol.  it.,  11102-OS. 
—     -      laOO.      Sixe  9i  x  'H.  pp.   (U3*),      Jfup*  iiepuiate),   /Uudrafiona,  and 

1  tbo  SonriA  ooal'Ueld, 
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Xezioo— VolcanoM.       Oeologteal  Mag,,  Dee.  T.,  4  (1907) :  5-18.  HobMn. 

An  oxoumon  to  the  volcanoeB  of  Novado  de  Toluca  and  Jomlla  in  Mexico.  By 
Bernard  Hobson.     With  UlustratioiM. 

Horth  America — Niagara.  Spenoer. 

Nia^ra  Falls  and  Niagara  distriot.  By  Dr.  J.  W.  Spencer.  (From  the  Summary 
Report  of  the  Geological  Survey  Department  of  Canada,  1905.)  Ottawa,  1906. 
Size  10  X  6|,  pp.  [5].     Map,    Presented  by  the  Author. 

Noticed  in  the  February  number  (p.  227). 

United  States  —Appalachians.  Brigham. 

From  trail  to  railway  through  the  Appalachians.  By  Albert  Perry  Brigham. 
Boston  and  London  :  Ginn  &  Co.,  [1907].  Size  71  x  5,  pp.  viii.  and  188.  Map9  and 
Illustrations.     Price  2».  6d.    Presented  by  the  Publishers. 

An  outcome  of  the  laudable  tendency  lately  noticeable  in  the  United  States  to 
extend  the  teaching  of  geography,  more  than  has  been  done  in  the  past,  from  the 
physical  framework  to  the  human  associations.  The  book  traoes  the  oourse  of  history 
with  special  reference  to  the  highways  of  communication. 

United  States— Oalifomia.       /.  Geoloyylbjl^) :  1-10.  Branner. 

A  drainage  peculiarity  of  the  Santa  ^^Biayallcy  affecting  fresh-water  faunae.  By 
J.  C.  Branner.     With  Maps.  'V 

United  States — Bastem.  Smith  and  Halsey. 

A  tour  of  four  great  rivers,  the  Hudson,  Mohawk,  Susquehanna,  and  Delaware,  in 
17G9,  being  the  journal  of  Richard  Smith.  Edited,  with  a  short  history  of  the 
pioneer  settlements,  by  Francis  W.  Halsey.  New  York:  Scribner's  Sons,  1906. 
Size  9^  X  0|,  pp.  Ixxiv.  and  102.    Maps,  Plans,  and  Illustrations.    Price  $5  net. 

Printed  from  a  hitherto  unpublished  manuscript.  The  journal  is  valuable  from  the 
view  it  presents  of  old-time  conditions  in  the  valleys  of  the  above-named  riyera. 

OEHTRAL  Am)  SOUTH  AKEBICA. 

Argentine— Rio  Negro.  Alenuum. 

Am  Kio  Negro.     £in  Zukunftsgobiet  germanischcr  Niederlassung.    Drei  Reiscn 
nach   dem   ari^entiuischcn   Rio   Negro  Territorium.     Ein  Fiihror   fiir  Anaeidler, 
Unternehmer  und  Kapitalisten  von  M.  Alemaun.     Berlin :  D.  Reimer,  1907.    Size 
10  X  CJ,  pp.  xvi.  and  17<).     Maps  and  Illustrations.     Price  3«. 
Supplies  useful  information  on  the  economic  possibilities  of  a  portion  of  the  southern 

Argentine,  mainly  from  the  point  of  view  of  German  settlement  of  the  region. 

Argentine  and  Chile— Volcanoei.    Jiev.  Museo  La  Plata  11  (1904) :  177-192.    Haathal. 

DistribucioD  de  los  centres  volc^nicos  en  la  repilblioa  Argentina  v  Chile.  Per 
Rodolfo  llauthal.     With  Map. 

Bolivia — Alpaca.  

Minibterio  de  Colonizacion  y  Agricultura :  Seccidn  de  Agpricultura.  Estudio  sobro 
la  crianza  <ic  la  Alpaca  en  el  pais.  Dates  reoopiludes  en  oumplimiento  de  la  Ley 
de  22  de  novicmbre  de  1905.     La  Paz,  1906.     Size  8 J  x  5^,  pp.  34  and  xxxviii. 

BrazU— Amazon.  Ann.  dc  O.  16  (1906)  :  449-462.  ^  Cointe. 

TiC  climat  amazunien,  et  plus  sp^cialement  le  climat  du  has  Amazone.  Par  Paul 
Le  Cointo. 

Brazil— Ethnology.  Koch. 

^7o6««  89  (1906) :  165-169,309-316,375-380:  90(1906):  7-13,104-111,117-124, 

261-268,  325-321),  345-351. 

Kreuz  und  quer  durch  Nordbrasilien.     Von  Dr.  Theodor  Eoch-GrUnbcrg.     With 
Map  and  lllustrationit. 
Short  accounts  of  Dr.  Koch's  travels  were  given  in  vol.  26,  p.  89,  and  27,  p.  505. 
The  present  series  of  articles  is  largely  concerned  with  ethnology,  and  indudea  many 

photographs  of  the  natives. 

Brazil— Pemambuco.  Canralho. 

Alfredo   de   Carvalho.      Estudos   rornumbucanos.     Recife,   1907.     Size  7 J  X  4 J, 

pp.  352.     Price  $3.     Presenttd  hij  th:  Author. 

Miscellaneous  studies,  chiefly  historical.  One  deals  with  Dutch  explorationB  in 
the  seventeenth  century  in  search  of  precious  metuls. 
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Brmiil— Sao  Paolo.  

Gommissfto  Geo^nphioa  e  Geologies  do  Estado  do  8.  Paulo.  Explora9&o  dos  rio6 

Feio  e  Aguapc&y  (Eztremo  serUlo  do  Estado),  1905.  Sao  Paulo,  1906.  Size 
17i  X  13,  pp.  26.    Maps  and  lUuitraiione. 

Chiie—eeology.  Quart.  J.  Oeol  8. 68  (1907):  64-68.  Byani. 

Notes  on  the  raised  beaches  of  Taltal  (Northern  Chile).  By  Oswald  Hardey  Evans. 

Chile-Argentine  Bonndary.  Donoio. 

Republica  de  Chile :  Ofioina  de  Limites.  Demaroacion  de  la  linea  de  froiitora  en 
la  parte  sur  del  territorio.  Trabajos  de  la  quiiita  sub-comision  chilena  de  limites 
eon  la  Republica  Arjentinu.  [Por]  Alvaro  Douoso  G.  Santiiigo,  1906.  Size 
11  X  7),  pp.  xxxvi.  and  192.     Map$y  Illustraiion$t  <^^  Diagrams. 

Panama— CanaL  Johnson. 

Poor  Centuries  of  the  Panama  Canal.  By  Willis  Fletcher  Johnson.  lx)ndon,  etc. : 
Cassell  &  Co.,  1907.  Size  8)  x  5},  pp.  xxii.  and  462.  Maps,  Portraits,  and 
IllustratioHS,    Price  12«.  net.    Presented  by  the  Publishers. 

AirSTBALABIA  ABB  PAGITIG  ISLANDS. 

Caroline  Islands.  Olobw  90  (1906) :  279-283.  Senfft. 

Die  Bewohner  dor  Westkarolinen.     Yon  Amo  Senfift.     With  lUwitrations. 

MarshaU  Islands.  Peienminns  M.  52  (1906) :  270-277.  Jeschke. 

Berioht  fiber  die  Marshall-Iuseln.    Yon  Kapitan  C.  Jeschke. 

Bew  Chiinea— Batch.  Hellwlg. 

Ts.  K.  Nederlandsch  Aardrijksk.  Oenoots.  24  (1907)  :  63-67. 

Ken  landtoclit  naar  den  bovenloop  der  KoeinbS-lUver  (z.  Nieuw-Guineii)  van 
M^rauke  uit,  in  Aug.  1906.     Door  K.  L.  A.  Uellwig. 

The  Koembe  is  the  river  previously  known  as  the  Amerauke. 

New  South  Wales— Fisheries.  

Fisheries  of  New  South  Wales:  Beport  of  Board  for  the  year  190o.  (Sydney,  1906.) 
Size  13  X  8J,  pp.  74.    Presented  by  the  Dept.  of  Fisheries,  N.8.  W. 

Paeiflo— Trade  Hoates.    Ann.  der  Hydrographie  35  (1907)  :  53-64.  Snipping. 

Die  Dampferwege  zwisohen  Yokohama  und  Portland,  Oregon.  You  E.  Knipping. 
With  Diagrams. 

Polynesia.  Orimshaw. 

From  Fiji  to  the  Cannibal  Islands.  By  Beatrice  (rrimshaw.  London :  Eveleigh 
Nash,  1907.     Size  9x6,  pp.  xii.  and  356.    Illustrations. 

Queensland— Water-supply.    P.R.S.  Queensland  19  (1906) :  105-132.  Waiteneys. 

Description  of    a  typical   Queensland  lagoon    (the    Enogf^era    reservoir,    near 
Brisbane),  with  methods  of  rendering  the  water  fit  for  a  town  supply.   By  liardolph 
Wasteneys. 

Samoa— SavaU.  if.  k.k.  G.  Ges.  Wien  49  (1906) :  566-585.  Bauer. 

Eine  Relse  auf  der  lusel  Sawaii  (Samoa).    Von  Dr.  Viktor  Ritter  v.  Buuer. 

Samoa— Savaii  Petermanns  M.  52  (1906) :  277-279.  Beinocke. 

Der  Vulkanismus  Savaiis  (Samoa).    You  Dr.  T.  Reineckc. 
Samoa— Savaii.  Z.  Ges.  E,  Berlin  (1906)  :  G8G-709.  Sapper. 

Der  Matavanu-Ausbmoh  auf  Savaii  1905-06.  Nach  Aufzeichuungen  von  Pater 
Meunel,  Metteilungcn  von  Dr.  B.  Funk  und  t^^edruckten  Boriohteii  dargestellt 
von  Prof.  Dr.  Kurl  Sapper.     With  Map  and  illustrations. 

FOLAB  BSGI0N8. 
Antarctic— Zoology.  Charcot  and  Others. 

Expedition  antarctiquc  fraD9aise  (1903-1905),  command^e  par  le  Dr.  Jean 
Charcot.  Sciences  naturelles :  Documents  soientifiques.  CrusUices,  par  II. 
Coutifere,  Harriett  Richardson,  Ed.  Chevreux,  et  A.  Quidor  (pp.  10,  24,  100.  and 
20).  Mollusqucs,  par  A.  Vayssi^rc,  L.  Joubin.  Ed.  I^amy.  ct  le  Dr.  Joh.  Thiele 
(pp.  52,  14,  20,  and  4).  Ecliinodermes,  par  W.  Koi^hler  ot  (.'.  Vancy  (pp.  12  and 
30).  Tuniciers,  par  Sluiter  (pp.  5(»).  I'oissons,  par  Leon  Vaillant  (pp.  52). 
Hydroldes,  par  Armand  Billard  (pp.  20).  Taris :  Massou  et  Cie.,  [1906].  Size 
11x9.    Map  and  Plates.    Presented  by  the  Ministre  de  I  Instruction  Publique,  etc. 
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Antarctic—Zoology.  [Wilson  and  Othara.] 

National  Antarctic  Expedition,  1901-1904.  Natural  Hijrtory.  Vol.  2,  Zoology 
(Yertebrata,  MoUusca,  Grnstacca).  Vol.  3,  Zoology  and  Botany  (Invertebrata, 
Marine  AlgiB,  MuBci).  London,  1907.  Size  12}  x  9),  pp.  (vol.  8)  xiv.  and  (362); 
(vol.  3)  vi.  and  (280).  Map,  Plates,  and  lUwiratioM.  Price  GOs.  and  50».  Pre- 
sented by  the  British  Mtiseum  (NaturcU  History). 

The  bulk  of  vol.  2  is  made  up  by  Dr.  Wilson's  report  on  the  mAmmRlw  and  birds. 
The  other  collections  are  described  by  a  number  of  specialists. 

Arotio — Spitsbergan.  Vathortt. 

Svenskarnes  arbeten  p&  SpeUbergen  (1758,  1837,  1858-1902).  Af  A.  G.  Nathorat. 
(From  the  Nordisk  Tidskri/t,  Stockholm,  1906;  Sjunde  h&ftet.)  Size  10  x  6), 
pp.  461^77.     Maps  and-  Illustrations.     Presented  by  Die  Author, 

A  summary  of  Swedish  work  in  Spitsbergen,  principally  since  1858. 

Arotio  Oooan.  Orleani. 

A  travers  la  Banquise,  du  Spitzberg  an  Gap  Philippe,  Mai-Aodt,  1905.  Par  le 
Due  d*0rl6ins.  Paris  :  Plon-Nourrit  &  Cie.,  1907.  Size  11  X  7i,  pp.  352.  Maps 
and  Illustrations.    Price  20  /r.    Presented  by  the  Publishers.    [To  be  reviewed.] 

Polar— Congress.  B.8.R.  Beige  0.  30  (1906) :  325-380. 

Le  Congi^  international  pour  Tctudo  des  regions  polaires.    Par  Rahir. 


MATHEMATICAL  OSOGBAPHT. 

Astronomy — Star  Catalogue.  Ambronn. 

Sternverzeiohnis,  enthaltend  alle  Sterne  bis  ziir  6.5^'"  Griisse  fur  das  Jahr  1900, 
bearbeitet  auf  Grund  der  genauen  Ktittiloge  und  zusammengestellt  von  J.  und  B. 
Ambronn,  mit  einem  erliiutcrnden  Yorwort  versehen  und  herausgegeben  von  Dr. 
L.  Ambronn.  Berlin:  J.  Springer,  1907.  Size  11  X  7},  pp.  xii.  and  184. 
Price  lOs. 

Mottt  conveniently  arranged  for  the  purposes  of  explorers,  with  whose  requirements 
the  editor  is  thoroughly  familiar  by  long  association  with  their  work. 


FHTSIGAL  AHB  BIOLOGICAL  GEOOBAPHY. 
Climatology.  Shaw. 

The  Hoval  Sanitary  Institute  Congress  at  Bristol,  1906.  Climate  and  Health. 
Addresa'by  Dr.  W.  N.  Shuw.  Section  iii.  (Excerpt  from  vol.  27,  No.  10  (1906)  of 
the  Journal  of  the  Royal  Sanitary  Inat.)  London,  1906.  Size  lOJ  x  7,  pp.  517-530. 
Maps  and  Diagrams.     Presented  by  the  Author. 

Geomorphology— Earth  and  Moon.    /.  (ietdogy  15  (1907) :  23-38.  Piekeriag. 

The  place  of  origin  of  the  moon — the  volcanic  problem.    By  William  H.  Pickering. 
With  Maps. 
Noticed  in  the  May  number  (p.  576). 

Glaciers.  7xi  G.,  B.S.G.  Paris  14  (1906) :  261-274.  Kilian. 

L'^rosion  glaciaire  et  la  formation  des  terrasses.  Par  W.  Kilian.  With  Sections 
and  Illustration. 

Hydrology.  M.  h.k.  (i.  Ges.  Wien.  49  (1906):  523-565.  Kastner. 

Einflusa  oflfener  Gewasser  auf  das  Crrundwasser.     Von  Prof  Karl  Kastner.      With 
Diagrams. 
See  note  in  the  June  number  (p.  679). 

Hydrology.       V.S.  (ieol.  Sure,  WaUr  Supply  Papers  166  (1906):  pp.  84.  Veatch. 

Fluctuations  of  the  water-level  in  wells,  with  apecial  reference  to  Long  Island, 
New  York.     By  A.  ( '.  Veatch.      With  Maps,  Sections,  and  Diagrams. 

Ice.  Monthly  Weatlter  litv.  34  (1906)  :  -165-467.  Barnes. 

On  the  formation  of  anchor  ice,  or  frronnd  ice,  at  the  bottom  of  running  water 
By  Dr.  H.  T.  Barnes. 

Magnetism— Historioal.  Thompson. 

Petrus  Pcregrinus  de  Maricourt  and  his  Epistola  do  Magneto.  By  Silvanus  P. 
Thompson.    (From  the  Proceedings  of  the  British  Academy,  voL  8.)    London :  H. 
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Frowde,  [not  daUd;  1906].  Size  10  X  6,  pp.  32.  Plate  and  Diagrams.  Price  2$, 
net.    Presented  by  the  Publisher. 

A  paper  read  before  the  British  Academy  in  November,  1906.  Prof.  Thompson 
is  perhaps  the  best  authority  living  on  the  early  history  of  magnetism,  and  he  here 
BuppUes  un  excellent  sketoh  of  the  part  played  by  Petms  Peregrinns  in  this  connection. 

Xeteorologj— Air  Onrrents.    P.  American  A.  42  (1906) :  261-272.  Botoh. 

Results  of  the  Franco-American  expedition  to  explore  the  atmosphere  in  the 
Tropics.    By  A.  Lawrence  Rotch. 

Xeteorologj— Method!.  *       HeUmann  and  Hildebranduon. 

Intemationaler  Meteorologisclier  Kodex.   Im  Auftrage  des  Intemationalen  Meteoro- 
logiscben  Komitees  bearbeitet  von  G.  HeUmann  und  H.  U.  Hildebrandsson. 
Berlin,  1907.    Size  11  x  7J,  pp.  viil  and  82. 
Embodies  the  decisions  of  the  International  Meteorological  Congresses  from  1872 

onwards,  with  the  necessary  explanations,  etc. 

FhTtogeography.  HenBlow. 

Introduction  to  plant-ecology,  for  the  use  of  teachers  and  students.     By  Rev. 

l*rof.  G.  Henslow.     London  :  E.  Stanford,  1907.     Size  7x5,  pp.  x.  and   130. 

Priee  2».  6d.     Presented  by  the  PublUher. 
This  little  book  should  do  much  to  encourage  the  fascinating  study  of  plant-ecology, 
or  the  relations  of  plant-life  to  the  conditions  of  its  habitat. 

Eoogeography— Mosqnitoes.  Theobald. 

A  monograph  of  the  Culieidas,  or  mosquitoes.  Mainly  compiled  from  collections 
received  at  the  British  Museum.  By  Fred  V.  Theobold.  Vol.  4.  London,  1907. 
Size  Si  X  5},  pp.  XX.  and  640.  lllustratiom.  Price  32«.  6d.  Presented  by  the 
British  Museum  ^Natural  History). 

AHTHBOPOOSOOBAPHT  AKB  HISTOBICAL  GEOGBAVHT. 

Anthropogeography.      Petermanns  M.  58  (1906)  :  241-251,  265-270.  Woeikow. 

Yerteilung  der  Bevolkerung  auf  der  Erde  unter  dem  Einfluss  ner  Naturver- 
haltnisso  und  der  mensohlichcu  T'utigkeit.  Von  Prof.  Dr.  A.  Woeikow.  With 
Maps. 

Anthropogeography — Climate  and  Health.  

British  Association  Committee  for  the  investigation  of  the  effect  of  climate  on 
health  and  disease.  Memorandum  on  the  climatic  and  other  geographical  data 
for  the  investigation.    Size  10  x  8,  pp.  6. 

Colonliation.  Z.  Kolonialpolitik  9  (1907) :  19-51.  Halle. 

Die  grossen  Epochen  der  neuzeitlichcn  KolonialL'escbichte.  Von  Prof.  Dr.  E.  von 
HaUe. 

Commercial— Bananas.  Hubert. 

Bibliothbque  pratique  (lu  colon.    Le  bananier.    Par  Paul  Hubert.    Paris:  H.  Dunod 
et  E.  Pinat,  1907.     Size  8x5,  pi».  x.  and  222.     Illustrations.     Price  5 /r. 
A  concise  monograph  nn  the  geographical  distribution  and  ceonomic  uaes  of  the 
various  8i)ecies  of  3/iwa,  including  that  which  supplies  the  Manila  hemp  of  commerce. 

Bthnologj — Cultnre.  •  Baleh. 

CJomparative  Art  By  Edwin  Swift  Balch.  Philadelphia :  Allen,  Lane,  &  Scott, 
1906.    Size  11  x  7|,  pp.  212.    Presented  by  tlie  Autfior. 

Ethnology— Kegritoi,  ete.     Globus  91  (1907):  8-14,  21-26,  37-44.  Fritioh. 

Ueber  die  Verbreitung  der  ostlichen  Urbevolkerungen  und  ihre  Beziehungen  zu 
den  Wandervolkem.     Von  Gustav  Fritsch.     With  Illustrations. 

Historical  Geography.         Deutsche  Erde  5  (1906) :  207-213.  Koblischke. 

Die  Ortsnamenforschung  als  Unterlago  historischer  Nationalifatcnforschung. 
Von  Julius  Koblischke. 

Hiftorioal— Cartography.    Annalen  Hydrographie  84  (1906) :  516-527.  Behrmann. 

Die  Entetehung  nautischer  Kartenwerke  Niederdeutschlands  und  ihr  Einfluss  auf 
die  Kartographie.    Von  Dr.  Walter  Behrmann.     With  Facsimile  Maps. 

Mo.  IL — ^August,  1907.]  r 
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Hiitorietl-  CharU.  iji'r.  G.  Ilaliana  13(11)06):  618~tl2l.  Ciind. 

A  propoijil-^  di  duo  Carte  di  NaviKiire,  che  si  (tovbuu  Delia  liliieriu  del  gcnurnlo 
I.  i'eeoetto.     Dil  Viet.  ScLMtiHUo  Criiio. 
Thuae  diarti  ue  Kitboul  mithor's  doiuc,  but  seem  Ui  dntc  from  tlie  aeoond  bairof 

tbe  fliilooutli  Centura-.     One  embraces  tlie  coaat  ot  U'Mtero  Europe  and  Noitfa-Wut 

Afrii-'B,  Ibe  nthet  Ibc  ^gean  aod  neigh banriD):  gobbU. 

Hlitoiieal— TniTel*.  Emlth. 

Tlio  Gonerull  Hiatorie  of  Virginia,  Nen  I!^Di;lnnd,  ami  tlie  Sututner  Intea.  Tugetlier 
■ttith  tlie  Trae  TravoU,  Ad«entUKs  and  ObuervatioDB,  and  A  Sea  Gramnur.  By 
Oaptain  John  Smttb.  2  Tola,  GHu^w  :  J.  MaoLnhoae  &  Sona,  1907.  Siie  '.)  x  i'; 
pp.  (veil.  1)  iixiv.  and  3dS;  (vul.a)xx.  and  3;!0.  FttetimiU  ^api  and  llluslra- 
tiuiu.    I'rint  25s.  net.     Pretented  bj/  the  ViMUIitn. 

Hiitorlcftl-TiUani.  bllia. 

Vittore  BoUio,    lie  cogniiionl  geografiohe  di  Giovanni  Villmii.    2  parla,     Itoma, 
1903-1900.    Size  D  x  <ij.  pp.  114  and  44.    Mapt. 
Tbe  flmt  part  forma  a  diclioiinry  of  all  tbu  plaoe-iuiiueH  mcnlioned  by  \'illniii  in  \iw 

hiatoricnl  viorka  (rourti'oatli  vootury).    In  tbo  aeound,  tbe  uutbor  diacuasfs  Villaiu'e 

HEOOgrapbical  knuwlodgo. 

Elatonoal— To^agai.  Danpiat  and  BIaiefi«ld 

Dampier'A  Voyages,  oonaialiog  of  a  New  Voyage  ronnd  tbe  World,  a  Sii|iplL>ment 
to  tho  Voyage  round  tbo  World,  Two  Voyag'ea  to  C'nmpcacby,  a  Discourse  of  WindR, 
a  Voyage  to  New  Hollaud,  and  a  Vioilicatibo,  in  anawer  to  the  Chiio«riciil  ReUtion  , 
of  William  FnonHll.  By  Captaio  William  Dampier,  edited  by  Jobo  llMcfield. 
2  toIb.  LnndoD :  E.  Grant  Bicbarda,  1906.  Size  'i  x  T)},  pp.  (vol.  1}  i.  and  <i\2 ; 
(vi.1.  8)  viii.  and  624.    Fammik  Mapt,  Porlrail,  and  IllititraUani.    Price  2,'i<.  net. 

Lang  nag  a.  Xillaid. 

L'Ambo  pirlt'  C Spoken- Arabio).  DictionnBire-Gmtninairti  en  lotlrca  fran^aisoB 
(ikdaptiid  into  EDglieb).  I'ar  Brune  Millard.  Pnria ;  Gamier  Prbrcn:  London: 
Duliiu  &f;o.,  [1905].    Size  7  X  5,  pp.  X.  and  1G4.    i-rataittd  by  Xam.  Dulia  &  Co. 

Ibdtoal  OMgraphy.  Wab«r. 

Climatotbempy  and  lialneotliorapy :  tbe  climatoa  and  Ddncnil  waler  licnlUi  leaortj 
(Bp;iB)  of  Europe  and  Nortlj  Afrioi,  iuoladinz  llio  general  prindplea  I'f  ctimi>- 
lothcrapy  and  balneotherapy,  anil  liinta  as  to  tbi'  employment  <>f  vstioDB  pbyBiinl 
and  dJFletiu  methods.  By  Sir  Kraneia  Woher  and  F.  I'arkca  Weber.  l.oiidon: 
Bmitb.  Elder,  &,  Co.,  1907.  8ile  10  x  6,  pp.  B34.  Priet  \U.  Mi.  Prmated  by  Uit 
FMMer«. 

Hilitary  OsD^aphy.  Kay. 

Geography  In  riibilion  to  war.  B>  fidonel  E.  6.  May.  Loiii!-«i :  H.  Bi-cs,  LU. 
Bizu  S^  X  5],  pp.  62.    Mapt  and  Plan.     Priot  2i.  net.    Praented  by  the.  PuhH'ben. 

CIEnEAL. 

Baiehin. 

.   JaliL'esbibliogntphieder  gcsamtcDgeop'Hpbiai.'beii  l.itrra- 
tur.    neniusgegetiiiji  von  der  GesellBchnft  fiir  Erdhunde  zu  UarliD.     Bcarhallet 
Ton  Otli)   Baschin.      Band   lii.   Jiihrftang   1903.      Berlin:    W.   H.   Kfll.l,   1907. 
Bize  9x6,  pp.  xvi.  and  618.     Praenled  by  the  OeteUtchoft /iir  EritkaNde  tu  Btrlin. 
This  TOlnojB  hae  succeeded  its  predeceasor  with  proiBewortby  »poed,  giving  liojies 
that  future  votumoa  may  ap{>ear  still  nearer  the  dati.'  to  whiiJi  ILey  refer. 
Ednoatiimal.  L'Satruige. 

Ajunior  courae  of  oomporaUve  geogtapby,  eoHBUtinK  of  coutae  "A  "  of  "A  pro- 
grewive  courso  of  comparatiro  gw^upby."  By  P.  II.  I.'Eatrange.  Ijondon  : 
G,  rbillp  &  Son,  1907.  Size  Si  x  S,  pp.  v>iL  and  240.  3f/ipi  aiul  niattralioiu. 
JVaiwakrf  Ij/  the  PnblMmr: 

w  of  tbo  larger  work  in  tho  May  number  (p.  560), 
Q«aK"pl>^*l  Taima.  HsuhitajB. 

I.ncien   Hocljitevn.     Lea  termea  de  In  g&igraphie  dana  loa  laugaot  dn  globe. 
BrUBsela  :  Miscli  et  Thron,  1907.     Siic  H  x  71-     Priee  10 /r. 
The  author  has  devoted  nn  immenso  amount  of  labour  to  tbo  taisk  of  cullucting  tlie 
equivalents  of  French  geographical  terms  in  u  large  number  uf  dilfcrent  language!, 
bat  in  certain  dirccLiuna  thu  book  leaves  a  good  dcu  to  be  deairod,  botb  ou  the  auoio 
La  and  iuauiaciciit  oiuoty  i^  definition. 


i 


(     231     ) 


NEW  HAPS. 

By  E.  A.  BSJIiVJttS,  Map  Curator^  R.Q.8. 

SUBOPS. 
Xnglaad  and  WaIm.  Ordnanoe  Surrey. 

SlieetB  pnbliahed  by  the  Direotor-General  of  the  Ordnance  Soirey,  Sonthampton, 
A!om  June  1  to  80, 1907. 

1  ine]i-<thizd  edition)  :— 
In  ontline,  sheets  80, 109, 187, 188, 191,  351.    U.  eaeh  (engiaved). 
Large  sheet  series,  printed  in  colours,  folded  in  cover  or  flat  in  sheets,  12,  14, 
15,  21.    Priee,  on  paper.  It.  Gd. ;  mounted  on  linen,  2«.;  mounted  in  sectimi,  2t,  6(2. 
each, 

6-iBoh— County  Hape  (first  revision} : — 
Carmarthenshire,  8  s.i.,  9  n.s.,  s.w.,  s.i.,  13  8.w.,  14  s.w.,  15  s.e.,  17  i7.i.,  23  8.W., 
8.E.,  24  N.W.,  8.1.,  25  B.W.,  S.I.,  26  N.W.,  N.B.,  8.W.,  S.I.,  27  N.W.,  30  N.W.,  S.W.  Corn- 
wall, 2  8.W.,  9  N.S.,  (9  8.B.  and  9a  s.w.).  Devonshire,  90  8.B.,  104  N.i.,  Ill  n.b.,  118 
s.w.  Lincolnshire,  85  s.w.,  39  b.w.,  b.b.,  41  n.w.,  n.b.,  b.w.,  4G  n.w.,  48  s.w.  Korfiolk, 
41  H.B.,  8.S.,  42  N.w  ,  8.W.,  52  N.W.,  53  N.W.,  N.I.,  S.W.,  8.E.,  54  (n.w.  and  N.a.),  s.w., 
8.B.,  66  N.W.,  87  N.W.,  8.W.,  88  8JB.  Yorkshire  (First  Revision  of  1891  Survey),  262 
8.S.,  263  N.B.,  264  N.W.     U.  eaeh. 

S6-inoh — County  Mape  (first  revision) : — 

Carmarthenshire,  XXVIII.  10;  XXXVI.  5,  8,  9,  10,  11;  XXXVII.  5,  9,  14; 
XLIV.  2,  5,  9,  10,  14;  XLIX.  8  ;  LI.  5.  3«.  each.  XXXVL  12  ;  XXXVU.  13 ; 
XLIV.  1, 13;  LL  1.  U,  6d.  eaeh,  Cornwall,  XXXIX.  4;  XL.  12, 16;  XLL  5, 
6,  7,8,  9,  10,  11,  12,  13,  15,  16;  XLU.  4,  5,  7,  9,  11,  12,  13,  14,  15;  XLVIU. 
12;  XLIX.  4,  8,  10,  12,  13,  14,  15,  16;  LI.  1,  4,  7,  (9  and  10).  Lancashire 
(First  Revision  of  1891  Survey),  CVIU.  15;  CIX.  1,  3,  5,  6,  18;  CXV.  8, 11, 
(12  without  areas) ;  CXVI.  3.  Lincolnshire  (First  Revision),  XVIL  7 ;  XVIIl. 
2,  4,  6,  7,  8,  9,  11,  14,  15 ;  XXX.  2.  S$,  each.  XVL  (8  and  12).  U.  Gd, 
Horfclk,  LXXIV.  8  ;  LXXV.  5.  Pembrokeshire,  V.  8;  X.  15;  XVIII.  9,  10,  18. 
14 ;  XXIV.  1,  2,  5,  6,  9,  13,  14,  15, 16 ;  XXV.  13 ;  XXIX.  1,  2,  .S,  4,  5,  8,  9,  10,  12  ; 
XXX.  1,  5,  9, 18 ;  XXXVL  1,  5,  9.  3».  each.  XVIII.  8,  11 ;  XXIV.  3,  7, 10,  11, 
12  ;  XXV.  9 ;  XXX.  2, 6, 14 ;  XXXVL  2.  Is.  Gd.  each.  Yorkshire  (First  Revision 
of  1891  Survey),  CCXXX.  15;  CCXXXVL  15;  CCXLV.  5,  9, 10,  12, 13, 15,  16; 
CCXLVI.  1,  5,  6,  9,  10, 14.  Ss.  each.  Kent  (Second  Revision),  XXII.  10 ;  XXXV. 
11;  XXXVU.  4;  LVL2,  8;  LXVL  14, 15, 16;  LXVII.  4  ;  LXVIIL8;  LXXIIL 
6,7,10,15;  LXXIV.  3;  LXXV.  2;  LXXXIV.  2;  LXXXVL3.6,  8,  (11  and  12). 
iit.  each. 

England  and  Wales.  Geological  Survey. 

1-inch— New  Series.  Colour  printed.  Worms  Head,  246.  Solid  and  Drift 
editions.     1$.  Gd.  eaeli. 

6-inch— Uncoloured.  Brecknockshire,  50  N.w. ;  Glamorgan,  11  n.w.,  s.e.,  18  s.e., 
27  N.W.,  N.B.,  8.W.,  35  N.W.,  S.B.,  41  N.W.,  N.B.     U.  Gd.  each. 

(E.  Stanford,  London  Agent.) 
Portugal.  Birec9&o  Oeral  dos  Trabalhos  Oeodesicos,  Lisbon. 

Carta  do  Portugal.  Scale  1 : 50,000  or  1*8  inch  to  1  stai  mile.  Sheets:  C— 8, 
9, 10,  and  17.  Lisbon :  Direc9ao  Geral  dos  Trabalhos  Oeodesicos  e  Topographioos, 
1900-1904. 

Sweden.  Generalstahen,  Stockholm. 

General^  Karta  ofver  Sverige.  Utgifven  af  Generalstahen.  Scale  1 : 1,000,000  or 
1  inch  to  15*8  stat.  miles.  Stockholm  :  GeneraUtabens  Litogratiska  Anstalt,  1906. 
Pre$enUd  by  Baron  E.  G.  E,  Lefjonhuvud. 

Sweden.  Oeneralstahens  Topografiska  Afdelning,  Stockholm. 

Karta  ofver  Sverige.  Scale  1 :  100,000  or  1  inch  to  1*6  stat.  mile.  Sheets :  68, 
Solleffce&,  N.O.,  8.O.,  S.V.,  1905-1906.— Karta  cifver  Norrbotttns  Lan.  Scale 
1 :  200,000.  Sheets:  45,  Rodkallen,  1908;  46,  Frostviken,  1903;  51,  SkellefteA, 
1906;  52,  Munsfjallet,  1904;   53,  Alaniis,  1906;   58,  KohUen,  1905;    65,  Dufed, 

1904;  66,  Are,  1903;  67,  Ostersund,  1903.~IIojdkarta  ofver  sGdia  ixm  mellersta 


Sverigc.  8oa1e  I  ;  500.000  or  1  inch  to  7'8  sUL  milw.  Sheet  VI.— It;.)dtsrtft 
••Ivn  norm  Svcrif-B.  Scale  1 :  500,000  or  1  inoli  to  7*S  Btat.  milM.  SheeU  IV. 
and  V.     ^tockliulm :  (leneralatabeoa   Topogmfttika  ArdeliiiDR.     Pnientett   by  the 

Sw-'lUk  T"pogra}ihii:al  Sur'^jr. 


Alii  Klsor.  EiBpttt. 

Kftrte  von  KleinanGD.     Bearbeitet  ron  Dr.  Kiohard  Eiepert.     Scale   1  :  400,000 
nr  1  inch  lo  gS  etat.  miles,     Sheet  B  II.— iJiQBsa,      BerliD:  DioUicli  Beimor 
(FjubI  Vohaua),  1B07.     I'rint  em.  eaeh  ikml. 
This  excellent   map  i9   fast  drawing  to   complelion.   onlj  two  more  aheeta  now 

lenULininif  to  be  publi^pd.      The  area  of  the  prewnt  alioet  c:it(.'DdH  npproxlmatelT 

from  39"  to  10°  45'  N.  Int.,  and  from  28°  10"  to  31°  E.  long. 

Dnteli  last  India*.  Stemfoort  and  Siatboff. 

AUbh  dcr  NederlandBcho  BezittingeD  in  Ooit-Todie.  naai  do  noiwB  (Ironnoti 
sanK^ngesteld  en  aan  de  refi^'ring  opgedriigcn  door  J.  W.  Sttunfoort  en  J.  J.  ten 
Siethtfi",  Kapiteiiifl  van  don  Ceueralon  Staf  van  het  NaderUndloli-lndiwh  Icsget. 
Gerepmdaceerd,  op  Iwt  van  hct  Department  van  Koionifn.  nan  de  Topograph isohe 
iDricIitini!  te  'a  GmveoliBge.  ondor  leiding  van  )e  Directeur  C:.  A.  Eokalein. 
Sbeet  4  (new  edition),  Midden-Javn.  Scale  1:S0U,00U  or  1  inolt  to  7-9  atat. 
milea  The  Ua^ue:  Topographtsche  Inriobting,  1907. 
A  sheet  of  a  good  general  map  of  Java,  printed  in  colours,  and  forming  psrt  of 

the  large  official  l>ntah  Colonial  Atlas.     It  extumlH   from  Cboribon  on  the  west  tu 

Kediri  on  the  east,  nod  I'outairiB  as  no   inset  a  plan  of  Bomarang  od  the  scale  of 

1 :  50,000,  which  place  falls  in  about  the  oonire  of  the  shceL 

Utitj  Feoininla.  Sevenne  Barv«;,  Taiping. 

Compilod  plan  of  the  Federated   Malay  Stal<?«.     Scale   1:7(10,32(1  or  1  inch  lo 
12   itat.   miles.      Taiping  :   Revenne  Surrey  Office,  I'JOl.      J'retenltd   by  J.   I'. 
Harper.  Ktq.,  Sup*rin'siid™[  of  Iltwjitu  iSuri-pj(»,  J'rrah. 
A  small  general   map  includinB;  Perak.  Wellosluy  Province  and   Patau   Pinaufr, 

DindiOEH,  Pdhang,  Selaogor,  and  Negri  Sembihm,     Although  containing  little  dnUil. 

it  will  be  useful  as   showing   ronds  up  to  dale,  which  are  clearly  given.    The  map 

is  printed  in  colonr. 

AXSaiOA. 
Bruil.  Xal*. 

Mappa  da  Vis^flo  Ferrea  de   Sao  Paulo  moatrando  a  Zona  thbataris  da  K.  F. 

Soiooahana.     Urganisado  sob  a  superintendencia  do  Engenheiro  Alfredo  Haia. 

Scale  1 :  2,00<1,000  or  I  iuch  to  ;)l*5  Btat.  miles.    Scio  Paulo :  Seoretaria  de  Agri- 

oultura  do  Eitado  do  i^&o  ranla,  1907.     FratenUd  hy  Sr.  Fralerieo  H.  Sa-afer, 

Diraelorin  de  iwrfudrju  <  commwoifu. 
Showing  railways  imder  conatmotion   and   pruposoil   in   Ihe   stalo  of  SUO  Faulo, 
Brazil.    The  map  includes  a  larger  nren  than  thin  state,  and  rtachee  aa  far  west  as 
Bolivia  and  Farugnay.    The   extent   to    which   the    rivers   are   navigable  is  clearly 
shown.     II  is  but  a  mere  outline  aketob,  drawn  for  the  special  purpose  iudioaled. 
Oanad*.  Dept.  of  ths  Interior,  Ottawa. 

Sectional  map  of  Canada.     ScaIc  1 :  190,080  or  1  inch  to  ;t  stat.  miles.     Sheets: 

15.  I.eibbridge,  revised  to  April  8,  1»07;   313,  Brule,  rcviswl   to  April  G.  1907. 

Ottawa ;  Dept.  of  the  Interior,  Topographical  Surveys  Branch,  1907.    i'rwmled 

ijl  Ihe  Dfpartmenl  of  Ij^  Inierior,  OUaica. 
Benador.  Oallndo. 

Hapa  gooKrifico-huitorico  de  la   Republirai   del    Ecuador.      For  el   B.  P.  Fray 

EnHi]ue  Vncan   Galindo  de  la  Ordcn  dc   Fredica'ioree.     Hcale  1:1.500,000  or  I 

inoli  to  32'7  atat.  miles.     Four  sheets,     Quito:  Ministerio  de  Instruceion  Publica 

y  de  Hacienda,  1906. 
Tbe  clnim  this  map  bus  to  be  considered  "historical"  lies  in  tfae  fact  that  it 
shows  by  various  coloured  linos  Hnd  symbols  the  boundaries  of  Ecuador  aocording 
to  treaties  ard  agreemciits  from  early  dates,  as  interpreted  in  that  republic,  and  accord- 
ing to  the  claims  set  up  at  various  limes  bj  tbe  neighbouring  republics.  Oeo- 
graphically,  the  map  eibilMts,  ■□  a  somewhat  rough  and  diiigrammstic  manner,  tb« 
Kenentl  relief  and  river  sya'cms,  and  cives  the  location  of  the  mauy  Indii^n  tribes 
between   the  Andes  and  the  upper  waten  o!  the  Amazon,     In  this  hitter  respect  it 
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ha.*'  ^  speoial  Tnlae,  ae  macb  of  this  iDrormiLlinn  U  from  tbe  antlior'a  penotial  kiiaw- 
lc<S^(-_  As  >  rnrto^Tsphical  produotion  thii  map  Ib  deciJi.'dly  inferiiir  to  Wolf*  large 
f^f*~     which  haa  iiei^n   utilized   in  ita  proparaHon.      Tbe  limit  of  steuner  uavigntion 

Ktho  riverB  il  ahown.   and  niilwajB  prqjwtfd  and  wurking  urc  indinaliil.    A  list 
■•■nthorities  ooneillted  ia  |;iTOU  ai  a  nnUi  on  Die  map. 
oxld.  Blndan  ud  Eandtka. 

^Nowo  leitgemiuae  llearbeitime  toc  SohT-Bergbaiu  Hand-Atlas  iiber  alle  Tctile  dcr 


I'iefoniD^f  10.     Una.  i'.K  Itnlien.  Blatt  3 ;  78,  Siidamurika  (Ueboreiclit) :  9,  Douteclies 
H«i«icb  nnd  Niederland  fPhjaiBch).    Glot-au:  Curl  Flomming,  [1907].     I'riee  Im. 

.  .  ^kese  are  thtev  alie^^ta  oF  a  new  edidoo  of  tiiia  ohe«p  popolar  Qermaii  atloa.  lu 
^.  ^  two  piijaical  maps  i)f  the  Oerinan  Empire  and  Siiuth  America  the  hiphlande  are 
«-'E>t<^^  bright  uirmiuB,  gi""B  »"  unraceiiwirily  »btnpt  ohfthgu  from  tbe  lower  lavola. 


z^^su-Dia worth  Atlsa  Mid  Gazetteer    SOO  mapti  and  iliagraoia,  and  lOiJ.ODO  roferenoee. 
*^^Ljta  17  and  18.     Loudon :  The  Amalgamated  Presa,  Ltd.,  1307.     Pripe  Id.  each 

»***.Tt. 

f  1?be8e   pKiU   cODtain   the   following   mapB :    Part   17,  Nob.  Sl-32.  Belgium   and 

J  j**^oniburg:  107-108,  Miidem  I'alcBtino  and  Sinai  Penioflula;   179-180,  West  Indies 
^5J^|^«l«tricB  and  oommunicationB).    PhM  18,  Noa.  57-58,  'Weitern  Germany;   73-74, 
****'Sji  and  Portugal  (indnBtriea  «nd  uonnDonicatiooB; ;  157-158,  Canada. 

^*'ld,  8t,  Hartin  ftnd  Seluadsr. 

"^-tlua  nniTorael  do  Goographie  oooBtruit  d'aprid  lea  houtccb  origjnalea  ut  lea  doou- 

*k%entB  lea  plus  rcccnta,  cartee.  voyages,  mumoirea,  Cravaus:  gtiodfeiquea,  eto.,  avco  dd 

^^,  ^Oxto  analytique.    Ouvragu  commenci.'  par  M.  Vivien  ilo  Saint-Marlin  et  oontinue 

^H         ^^r  *'f-  SchradOT.    Sheet  No.  51,  T'cree,  Afehauislan  et  Indc  Nord-Oucat.    Paris : 

■■         S^chette  ot  Cio.,  19U7. 

^^^^^^  TThis  TormB  part  of  the  tcn-Bheet  map  of  Aala  whioh  ia  being  specially  drawn  and 
V^6?~iaTed  for  thia  atlas,  and  is  the  fifth  sheet  of  the  map  to  be  publiahed  up  to  date, 
i^\*c:c  Ihe  others,  it  haa  been  extremely  well  I'looated.  Tbu  area  include*  Poraia, 
^^■Vshanisbai,  Balucbialan,  Bokhara,  Norlh-Woat  India,  and  tbe  Arabian  shorcB  o(  tho 
^'csiaii  gulf,  AocompoByiDg  ihe  sheet  ia  a  Hat  of  the  nuthoritiex  oontiulti^l  in  its 
'^'^OjpiUtioti. 

Cbarta. 
^^■^^Uiraltj  Chart*.  Hydiographio  DepartMont,  Admiralty, 


Hew  Chin*. 

aeSM  m  =  D'O      France,  south  ouast :  Golfe  de  PreJuB  and  Bade  d'Agay,     3i. 
^87  m  =  3'l>      United  ^ituteB,  east  oooBt:  Portsmouth  liarboar     2i, 
SS59  m  =  vsir,      Boath  America,     Ports  w  Uagellan  strait :— Canal  Condor  and 
Lago  de  la  Botella,  Puerto  l.'ondor,  I'nerto  Tore,  Port  Valdot- 
cama.  Puerto  Pomar.    'ii, 
3ti,H  m  =  S'6       Chile.     Plans  in  the  Ouailecaa  islauda :— Pott  Barnentos,  Port 

Low,  Port  Meliuka.    -it. 
362n  m  =  '2'3       Borneo  ;— Dnmpil  point  to  Gaya  head,  inoluding  Gaya  ialatid. 

3». 
36l<j  m  ^  01       Celebes: — Tomori  gulf  to  Ualayar  strait,  including  But«n  sttait 

and  gulf  of  Boni,    its. 
t9GS  m  =  0  ]       China,  east  onat :  — Formoaa  ialand  and  etrait.    3>. 
1258  m  =  0-3      Korea,  vreat  const :  Approaches  to  Seoul,  tneludiug  Teohong  (Bir 

James  liall)  group,     i: 
iiuia.n  _/l'5\    Japan:  Oiuchi  iima  to  Fouoko  sima.     Plans:— Uno  wan,  Taka- 
'^  "" -\4-9|       uiBtauko.     Si. 

:J629ras  Oil    New   Zealand :—Uokitiba   to    Otago   harbour,  inoluding   Cook 
itMiL    8a. 
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UroDiii  pluin.  Qnrongoza:  (15)  HjeoB  hllch,  Urama  pUiii:  (1<>)  Hippopotamaa' head, 
Urema  plun  ;  (IT)  (Jathoring  in  a  hippopotaniui,  Urema  plaiu:  (IH)  Hippopiitamiu 
bull,  ITruma  plain;  (19)  Impala  Tam;  (20)  Impaln  ram,  near  SomeDyei'a,  od  tha 
Vindazi  rivor :  (21 )  Garrjing  in  a  liou,  Dn-ma  plain  :  (22-24)  Lion,  Drema  plain  ;  (29 
and  'in)  LioD'a  lioaX  Urema  plain;  (27)  Mate  and  fentBlc  Driiii,  naar  Scende.  Oonm- 
mta;  (28)  Geodbuck  ram,  neai  Scende:  ('JD)  Hsedbaok  ram,  near  Hapanda'a;  (30) 
Sable  antelope  cow.  near  Mapauda'g ;  (31)  Wliarthog  bow,  Urema  plain  :  (32)  Cnttioft 
up  a  witdebee«t«,  Urema  plain :  (33)  Wtldebenete  bull,  Urema  plain  ;  (34)  Wi.t«r-buak 
with  one  ham,  Urema  plain:  (35)  Whorthog  head,  near  Uombcz,  OoroDgozii;  (,HS) 
Zebra,  Momb«l;  (37)  Wal«T-bnck,  iiaai  Momboz;  (3S)  Native  fants  at  Mapanda'l 
"         ■'        "  "  .eal- '■     ■ 


Tillage;  i 


:  (41)  DnckB  aod  g 


>)  Mapanda's  residennu ;  (40)  Bojb  at  meal 

1,  Urema  plain  ;  (42)  Mob  of  i^lephnat  croi 
if  wildbeeBte  on  the  Urema  plain ;  (45)  Hob  of  zebra  on  the  edge  of  l^e  Urema  pli 
(46)  The  ~  Moekaji  Sungve,"  on  the  Urema  plain ;  (47)  The  Urema  plain,  looking 
towarda  the  SuDgwe;  (48)  Baobab  tree;  (49)  Burning  the  gniBs  on  the  Urema  plain; 
(50)  Boy  and  tiah-trap  in  one  of  the  channeU  dmining  the  Urema  plain;  (51)  Beits 
from  the  ana :  (.i2)  The  start  of  the  trip  from  Bfira ;  (53)  The  junction  of  the  Pungwe 
and  Mndingoo  Dingne  riven ;  (S4)  The  month  of  the  Urema  nvor ;  (55)  A  hijnio  pool 
on  the  Vindaii  river;  (56)  A  hippo  pool  on  the  Vindnzi  river  and  Mount  Ilun^; 
(57)  l-^mikiiig  BOath-eaat  from  the  tup  of  Mount  Bungu;  (58)  Crossing  the  Urvma  rivn 
at  Bombali ;  (59)  The  Yadonbi  river ;  (dO)  A  ahootiDg  part;  on  the  Urema  pUin ;  (61) 
CroBUDg  the  Urema  plaiu  in  Maohillaa ;  (62)  The  he«dqQarler>  of  the  Oorongoia  Oi>n^ 
pan; ;  (63-70)  Nine  lions  and  one  leopard,  shot  bjltT.H.  W.  Keid :  (71 )  Mr.  H.  W.  Beid. 

BpaiB.  Btanbt^. 

81it;-ux  photographa  of  Spain,  taken  hj  F.  Sternberg,  Esq.     PrtMBlecl  bg  F. 

SUmbrrg,  Eiq, 

TbcBo  ptiotogmplis  were  taken  bj  Mr,  Sternberg  during  a  reoent  tonr  in  Spain. 
Although  perhapa  mi:re  historicsal  than  get^raphioal,  many  of  thorn  are  of  cotuideraUe 
interest. 

(J)  Bridge  at  Ronda :  (2)  Curious  inverted  arch  at  Bonda.  Granada :— (3)  El 
Gsneralife;  (4)  Lion's  oourt,  Alhambra;  (5)  Interior  of  cflurt  at  the  Alhambra,  and 
aroh;  (6)  Areh  at  Alhambra;  (7)  Palaoe  of  Ferdinand  and  laabplla.  Sevillet — (8) 
The  cathedral ;  (9)  Entranoe  to  tLe  orange  court  at  cathedral :  (10)  Torre  de  Oro.  wltlt 
oathedral  in  distance:  (11)  Man  and  donkey;  (12)  Calle  Sitr]>ea.  OonloTa:~(l3) 
Tower  of  cathedral ;  (14)  Interior  of  cathedral;  (15)Kntnince  to  oourtyard  of  cathedral: 
(IG)  CJhildJren  in  Orange  oourt  at  cathedral;  (17)  Entrance  to  bouse  nt  Geronimn  Paes; 
(IS)  Bridge;  (19)  Puerta  de  la  Verdad;  (20)  Tower  at  [be  cod  of  tbo  bridge  oppoBil« 
the  citf.  Toledo:— (21)  Alcantara  bridge;  (22)  San  Martin  bridge;  (23)  Church  oT 
Han  Juan  de  ios  BeTes.  Madrid :— (24  and  25)  The  Puerta  del  Sol ;  (20)  The  lioyal 
inlavc;  (27)  Stroet-hawker  with  imitation  ironolad;  (28)  Kl  Bacorial;  (28)  City  irf 
Avilft,  showing  old  walls.  Segovia :— (30)  The  oathedral ;  (31 )  Part  of  the  oatliedtr* 
from  the  I'liiza:  (32  Rud  33)  The  walU  o!  Segovi.^;  (b'l)  View  of  Segovia,  showin 
aqneduot ;  (35)  Aqueduet,  and  snow-capped  mountain!  Iwhind  :  (M)  Old  6ego*ia  ;  QV, 
Begovin  and  snow-otipped  mountains;  (38)  Convent,  El  Parral ;  (3B)  El  Alcaznr;  (4t, 
The  aquedaat ;  (41)  Uasa  de  Iob  PIcob  ;  (42)  Plaia  de  la  Constitni-ion ;  (43)  Puerta  d* 
Hsdrid;  (44)  Pnertu  de  Sim  CeLian  and  walla;  (45)  Patio  in  [lalacu  of  the  Marquii  , 
Aroo.  Burgos; — (46)  View  of  Iturgbs  BDii  oatbedtal  from  the  castle;  (4Gii)  Principal  i 
ontranoe  tocathoilrul;  (17)  Abilof  tliecaUiodral ;  (48)  Entrauceto  rellejcria  catliedial; 


Old  liousc ;  (59)  Cusa  de  Mirandn ;  (56)  Arco  de  Santa  Maria ;  (56)  Las  UulI)^ 
vent;  (59  and  00)  Las  Uuelgaa  convent  ohunth ;  (61)  Graves  c^  Britiah  soldiers  who 
fell  before  Sun  Sebastian  in  183(iwbiUt  fighting  against  tbe  Carlists.    Fuenterrabia :— 
(62)  General  view  of  Puenterrabia ;  (63)  Calle  mayor ;  (64)  Calle  Pampinol ;  (65)  (Mit     I 
du  Laslieudiis;  (tjti)  The  town  gate. 

N.B.— It  would  greatly  add  to  tbe  value  of  the  collection  of  Fboto- 
Krapha  which  haa  been  established  la  the  Map  Boom,  If  all  tha  FsUowb 
of  tha  Society  who  have  taken  photographs  during  their  travAls,  would 
forward  copies  of  them  to  the  Uap  Curator,  by  ^hom  they  will  b« 
Acknowledged.  Should  the  donor  have  purchased  the  photographs.  It 
will  be  useful  ^r  rBferenoe  If  the  name  of  the  photographer  ftod  hia  I 
Kddrsas  are  Biven. 
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Vew  Plttu  and  Flaai  added. 


No.  Inches. 

2116  m 


~\10-2/ 


Denmark,  Little  Belt.    PIedb  added :— Aarhni  harbour,  Svend- 
borg  harbour.    4«. 
158  m  =  2*4      Italy,  chart  II.    Cape  Cavallo  to  Civita  Yeoohia  and  adjacent 

islandB.    Plan  added : — Talamone  bay.    Ss. 
9.S0  m  =  3*9      Plana  of  anchorages  between  Borneo  and  New  Gninea.     New 

plan : — Wahai  and  Hatiling  bay.    2$. 
3340  m  s  8*4      Galf  of  Tartary,  northern  sheet.    Plan  added :  Angevoroad.    3*. 
384  m  =  2*5      Plans  in  Tasmania.     Plan  added :— East  bay  and   Blackman 

bay.    2i. 
55  m  =  04      Anchorages  in  New  Britain.   New  Ireland,  and  New  Guinea, 

New  plan  : — Byron  strait  to  Nnsa  harbour.    2s. 


Oharts  Caneelled. 

Mo.  Caaoellfldbj  Vo. 

2487  United  States,  east  coast  :t  New  plan. 
— Portsmouth  harbour.  /    Portsmouth  harbour 2487 


955  Borneo  : — Lutut  point  to 
Gava  head,  including  Gaya 
and  Sapaogar  bays. 


New  chart. 
Dumpil  point  to  Gaya  head,  including 

Gaya  island 3626 

1968  Chms,  east  coast :— ForONew  chart 

mosa  island  and  strait.  /    Formosa  island  and  strait 1968 

1258  Korea,  west   coast : — ^A^jNew  chart, 
preaches  to  Seoul, ,  with  Sir      Approaches  to  Seoul,  including  Techong 


James  Hall  group. 

1969  Japan  :— Ozuchi  sima  to 
Fnnoko  sima. 


(Sir  James  Hall)  group 1258 

New  chart. 
Ozuchi  sima  to  Fnnoko  alma.      Plans: 
Uno  wan,  Takamatau  ko 1969 


Charts  that  haTe  reeelTed  Important  CkMrraetiona. 

No.  1150,  east  coast,  river  Thames ; — Erith  to  Broadness.  8466,  Germany: — Wil- 
helmshaven.  3261,  Germany,  Elbe  river:— Outer  light-vessel  to  Brunabattel- 
koog.  3262,  Germany,  Elbe  river :— Brunsbuttelkoog  to  Hamburg.  696,  Germany : 
—Kiel  harbour.  185,  Germany : — Port  Swinemiinde  and  approaches  to  Stettin. 
284,  Newfoundland  :— Cow  head  harbour  to  Ste.  Genevieve  bay.  2848a.  United 
States,  east  coast :— Chesapeake  bay,  sheet  I.  192,  Gulf  of  Mcxioo:— Galveaton 
entrance.  40,  India,  west  coast :  Karachi  harbour.  2160,  Oarimata  strait.  1342, 
Cochin  China  :  Fan-rang  bay  to  Toughing  gulf.  775,  Cochin  China:  Approaohet 
to  Haifong.     1741,  Canton  river,  sheet  II. 

(/.  D.  PoUer,  Agent.) 

Indian  Ocean  and  Bed  Sea.  Meteorologieal  OAm. 

Monthly  meteorological  chart  of  the  Indian  Ocean  north  of  15^  S.  lat.  and  Red 
sea,  July,  1907.  London :  Meteorological  Office,  1907.  Price  Qd,  eath.  Preeenied 
by  the  Meteorological  Office. 

North  Atlantic  U.S.  Hydrographie  OAoe. 

Pilot  chart  of  the  North  Atlantic  Ocean,  June,  1907.  Washington :  U.S.  Hydro- 
graphic  Office,  1907.     Presented  by  the  U.S.  Hydrographie  Office. 

North  Atlantic  and  Mediterranean.  Meteorological  OAot. 

Monthly  meteorological  chart  of  the  North  Atlantic  and  Mediterranean,  Jaly, 
1907.  London :  Meteorological  Office,  1907.  Price  6d,  each,  Preiented  by  the 
Meteorological  Office. 

North  Pacific.  U.S.  Hydrographlo  Offloa. 

Pilot  chart  of  the  North  Pacific  Ocean,  July,  1907.  Washington :  U.S.  Hydro- 
graphic  Office,  1907.     PreferUed  by  tJ^e  U.S.  Hydrographie  Office, 
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JOURNEYS  IN  NORTH  MESOPOTAMIA.* 

By  MARE  STEES. 

The  region  wliich  I  hope  to  make  more  familiar  to  the  readers  of  this 
Journal  is  one  that,  although  to-day  but  little  known,  was  in  former 
agoH  a  closely  contested  frontier  which  occupied  the  attention  of  the 
world  for  a  longer  period,  perhaps,  than  any  other  in  history,  and  it 
iH  a  zone  which  to-morrow  may  engross  the  whole  attention  of  Europe 
— I  refer  to  that  region  which  the  classicist  might  call  Mesopotamia, 
and  which  Aralw,  in  the  present  as  in  the  past,  term  the  Jazirah,  or 
Peninsula.  The  Arab  name  is  significant  and  useful,  and  although  for 
the  base  puri)ose  of  engaging  attention  I  have  planned  that  the  title 
should  mention  that  blessed  and  soothing  alternative,  now  that  I  have 
cntrap])ed  the  reader  I  propose  to  avoid  it,  and  make  use  only  of  that 
used  by  the  Arabs. 

The  name  Peninsula,  or  Jazirah,  takes  its  rise  from  the  fact  thai  the 
region  in  which  we  are  interested  is  almost  surrounded  and  out  off,  as  it 
were,  by  two  great  rivers — the  Tigris  and  the  Euphrates — for  the  lands 
which  lie  between  them  are  generally  known  by  that  name. 

The  general  physical  features  of  the  Ja2irah  are  simple  in  the 
extreme,  and  it  will  not  take  long  to  make  a  brief  survey  of  them. 
To  the  north  we  have  a  fairly  continuous  range  of  mountains  stretching 
in  an  unbroken  line  from  Jezire-ibn  Omar  to  the  western  slopes  of 
tlie  Karaja  Dagh  (a  mountain  which  I  might  say  until  lately  was 
represented  as  a  solitary  and  stately  peak,  but  has  on  later  maps  sub- 
sided into  several  of  a  more  probable  and  less  singular  shape).  Beyond 
the  western  slopes  of  the  Karaja  Dagh  there  is  an  apparent  hiatus  in 
this  highland  limit,  whioh  is  in  reality  only  an  easing  of  the  rising 


*  Road  at  the  Royal  Oeographlcal  Society,  Maroh  11,  1907.    Map,  p.  3.'>G. 
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gradient  from  south  to  north,  and  is  soon  made  good  in  the  tumbled 
hills  and  mountains  whioh  stretoh  ^m  Urfa  to  Birijik.  This  line  of 
hill-country  overlooks  the  lowlands  of  the  Jazirah  almost  as  the  coast- 
line of  a  continent  overlooks  the  ocean.  In  places,  as  between  Mardin 
and  Jezire-ibn  Omar,  the  distinction  is  abrupt  and  decisive;  the  huge 
plains  run  up  to  the  foot  of  the  ascent,  which  at  a  distance  of  10  or  12 
miles  suggests  the  likeness  of  an  unbroken  line  of  cliffs.  The  rising 
slopes  of  the  Earaja  Dagh  group,  on  the  other  hand,  merge  g^radually 
^m  the  low  country  like  some  great  island,  and  remind  one  faintly 
for  a  moment  of  a  distant  view  of  St.  Vincent.  The  western  continua- 
tion of  the  line,  if  we  would  follow  the  simile  further,  is  much  broken  by 
bights,  bays,  and  creeks,  and  presents  a  somewhat  confused  appearance. 

The  second  great  feature  of  the  Jazirah  to  which  I  would  draw 
attention  is  the  line  of  the  Sinjar  and  Jebel  abd-ul  Aziz — two  mountains 
which,  save  for  one  depression,  form  a  continuous  range  some  125  miles 
in  length.  The  singularity  of  these  two  ranges  lies  in  their  peculiar 
wall-like  formation;  in  no  place,  I  think,  is  either  of  them  above 
10  miles  in  breadth,  nor  does  either  possess  any  striking  peak  or 
summit;  and  though  their  actual  tops  are  seemingly  serrated  with 
unremarkable  projections,  yet  the  general  impression  conveyed  to  the 
eye  of  the  traveller,  whether  he  views  them  from  the  north  or  south,  is 
that  of  a  vast  earthwork,  or  an  entrenchment  of  gigantic  dimensions. 

Having  now  described  the  mountains,  we  will  turn  to  the  riyer 
system.  As  will  be  seen  from  the  map,  both  the  Tigris  and  the 
Euphrates  have  one  peculiarity  in  common;  in  both  cases  their  more 
important  affluents  reach  them  from  their  left  banks,  consequently  the 
Jazirah  contributes  nothing  to  the  Tigris  and  all  to  the  Euphrates. 
The  interior  waters  of  the  Jazirah  may  be  divided  into  two  sections— 
the  first  flowing  from  the  direction  of  Urfa,  and  ultimately,  by  the 
Belikh,  passing  into  the  Euphrates  at  Kakka ;  and  the  second  the  great 
Khabur  riv^r,  with  its  various  feeders,  whioh  take  their  rise  at  the  foot 
of  the  Karaja  Dagh  and  along  the  Mardin  hills.  The  Belikh  is  a 
very  peculiar  waterway,  and  the  fact  that  it  is  within  reach  of  two 
such  large  towns  as  Urfa  and  Aleppo  makes  the  fact  that  it  is  almost 
entirely  unexplored  very  strange  indeed.  It  is  a  deep,  narrow  stream 
some  30  feet  wide  and  about  8  feet  deep,  with  a  moderate  current,  and, 
speaking  generally,  soft  spongy  banks.  It  takes  its  rise  in  the  vicinity 
of  Harran,  where  there  are  a  good  many  springs,  but  its  principal  source 
of  supply  is  at  'Ain  el  Arus,  a  spring  and  pool  situated  amidst  lovr 
rolling  hills. 

*Ain  el  Arus  is  a  famous  shrine,  and  is  the  legendary  site  of  the 
maiTiage  and  wedding  festivities  of  the  Prophet  Abraham.  In  the 
centre  of  the  pool  is  an  abundant  spring,  filled  with  an  enormous 
quantity  of  carp  and  fresh-water  turtles ;  these  creatures,  together  with 
the  waterfowl  which  haunt  the  place,  are  looked  on  as  sacred,  and  are 
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quite  tame.  If  a  man  desires  any  partionlar  wish,  he  is  oounselled  to 
pray  in  the  little  mosque  at  *Ain  el  Arus,  give  a  present  to  Shaykh 
Saleh,  who  has  charge  of  the  shrine,  and  feed  the  fish  in  the  pool.  The 
fish  are  so  tame,  and  have  acquired  so  much  confidence  from  this 
practice  of  pilgrims,  that  they  will  actually  accept  grain  from  the 
hand  of  a  stranger.  Between  'Ain  el  Arus  and  Bakka,  the  Belikh 
receives  the  waters  of  two  tributaries :  the  Earamuk  on  the  right  bank 
a  little  below  Tel  el  Hamam,  and  the  Suluyuk  on  the  left  a  little 
further  north.  At  Tel  el  Hamam  I  discovered  the  ruins  of  a  castle 
and  a  gigantic  cistern ;  these  remains,  I  think,  may  be  said  with  some 
certainty  to  be  those  of  Eelat  Maslamah,  mentioned  by  Mr.  Guy 
L'Estrange  in  his  '  Lands  of  the  Eastern  Ealiphate ; '  that  author  places 
it  on  his  map  (compiled  from  the  toritten  works  of  the  Oriental  geo- 
graphers) not  above  a  mile  from  the  place  where  I  found  the  ruins. 

Mr.  Jj'Estrange  also  marks  the  town  of  Bajerwan  on  the  left  bank  of 
the  Belikh,  between  Hamam  and  Ragga,  in  precisely  the  same  spot  on 
which  I  found  the  ruins  of  an  extensive  city.  The  banks  of  the  Belikh 
are  extremely  fertile,  and  barley,  maize,  dura,  rice,  hemp,  and  opium  can 
be  cultivated  on  them  with  great  success.  I  am  unable  to  supply  such 
detailed  information  concerning  the  Khabur  as  the  Belikh,  as  I  have 
never  ridden  down  it,  but  have  only  crossed  it  at  Bas  el  Ain  and 
Shedadeh.  At  Has  el  Ain  it  is  a  fair  river  about  40  feet  wide  and 
3  feet  deep;  at  Shedadeh,  however,  it  had  grown  far  greater,  being 
unfordable,  and,  I  should  say,  almost  of  the  same  proportions  as  the 
Thames  at  Maidenhead.  Between  Bas  el  Ain  and  Shedadeh  the  Khabnr 
receives  the  waters  of  the  Jag-Jag  and  the  Girgan  rivers,  both  strcmg 
perennial  streams  along  which  cultivation  is  possible,  and,  from  the 
numerous  ruins  which  stud  their  bunks,  I  should  imagine  would  prove 
profitable. 

We  must  now  consider  the  largo  areas  of  plain  which  lie  betwixt 
these  mountains  and  rivers.  I  will  take  them  from  west  to  east.  The 
first  section  is  that  which  lies  between  the  Euphrates  and  the  Belikh ; 
this  is  a  stony  region  of  bare  and  forbidding  hills,  arid,  repulsive,  and 
uninteresting.  There  is  one  brief  season  when  it  is  attractive,  and  that 
is  in  early  spring ;  the  following  extract  from  my  diary,  written  in  the 
month  of  March,  may  give  an  imperfect  impression : — 

*'  The  next  morning  we  set  out  into  the  desert,  or  rather  prairie,  for 
that  cannot  be  called  a  desert  which  the  slightest  scratch  is  sufiScient  to 
cultivate,  and  whore  tho  pasture  is  green  for  two  months  in  the  year. 
The  lands  of  the  Jazirah,  indeed,  differ  from  any  other  rolling  stretches 
of  country  I  have  ever  seen,  and  bear  not  the  faintest  resemblance  to 
either  the  Texan  or  Mexican  plains,  nor  tho  South  African  veldt.  The 
atmosphere,  which  is  at  once  clear  and  hazy,  produces  a  very  curious 
illusion — a  stone  800  yards  away  appears  to  bo  close  at  hand,  while  a 
mountain  on  the  horizon  which  is  not  uioro  than  6  miles  away  appears 
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0  be  treble  tlie  distance ;  the  two  eOeote  combined  give  an  impression 

■  of  a  vaBtness  and  space  that  it  IsdifScnlt  to  describe  in  words.    The  aky, 

Fwhich  ill  spring  is  often  cloudy  and  overcast,  throws  strange  streaky 

L  triiadowH  over  the  landscape,  and  a  dull  indefinite  line  of  groy  on  the 

'  lioriaon  will  change  Bitddeiily  to  u  clear  bright  ridge  of  yellow  hills, 

■which  is  equally  quickly  transmuted  to  a  dark,  forbidding  range  of 

purple  mountains;  the  wadies  form  trailing  serpents  of  olive-green  and 

brilliant  Bowers ;  the  rolling  steppes  run  in  lines  of  grey  and  green,  thus 

marking  the  good  grazing-land  from  the  stony  tracts.     On  the  sky-line 

bords  of  camels  move  almost  imperceptibly  to  and  fro  cropping  the  grass, 

while  on  the  hillsidos  dappled  flocks  of  sheep  speckle  the  country  with 


splashes  of  black  and  brown  and  yellow.  The  larks,  while  in  tlie  air, 
sing  cheerily.  Now  and  again  a  rare  thunderstorm  comes  rushing  aci'oss 
the  land — a  dark  curtain  of  black,  from  which  the  huge  falling  drops 
smite  the  dnsty  ground,  the  hills  and  distant  plains  vanish,  the  horizon 
closes  in,  the  ground  turns  yellow  and  rod,  the  yellow  lightning  sends 
an  unearthly  sheen  npon  the  giass,  and  for  ten  minutes  we  are  in  a 
Btrnnge  nnknown  world  of  rushing  waters,  roaring  wind,  and  rolling 
thtuider.  The  storm  passes  over,  tbo  camols  and  sheep  begin  to  move 
ngaiii,  tho  larks  are  once  muro  in  voice,  and,  save  for  a  littlo  brightness 
in  the  sky,  tho  doKort  is  aa  it  was  before." 

Onoe  tho  lino  of  tho  Bolikh  is  reached,  tho  scenery  undergoes  a 
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oomplete  chaoge ;  at  all  BBoaons  the  grase  is  green  in  its  vicinity,  and 
KwanipB  and  bogs  are  common.  Between  the  Belik]i  and  the  KLabnr 
we  have  another  vast  eteppe  of  rolling  hilla,  whiuh,  aa  cue  proceeds 
eastward,  bocomea  more  veldt-like  and  stony ;  the  curious  little  conical 
hills,  pimples  as  it  were  on  the  face  of  Nature,  grow  more  freqnost,  and 
from  convenient  landmarka  change  into  aggravating  and  perplexing 
distractions. 

After  ciosaiug  the  Ehabnr  we  enter  another  and  totally  different 
description  of  the  low  oonntry.  From  a  land  of  low  grassy  wolds,  where 
tlio  view  is  always  curtailed  by  a  horizon  of  rolling  nndalations,  we 
paas  into  a  country  where  the  visible  distaueoa  are  immenHe,  and  the 
natural  foatures  distinct  and  pronounced.  Where  we  formerly  looked 
cagorly  for  the  sign  of  some  alight  hill  or  landmark,  we  stare  blankly 
at  the  castle  of  Mardin,  some  50  miles  away,  or  at  the  snowy  peaks 
of  the  Karaja  Bagh,  which  hang,  as  it  were,  su&peuded  in  the  air  at 
nearly  double  that  distance.  Or  if  we  turn  south,  the  forbidding  bulk 
of  the  Sinjar  standa  before  us.  Nor  is  it  a  flat  and  empty  plain  which 
is  enclosed  by  these  far-off  barriers.  Instead  of  empty  wadie,  we  cross 
deep  but  narrow  perennial  streams,  which  thread  their  way  through 
deep  valleys,  or  alongside  unending  ranges  of  dark  hills ;  while  in  place 
of  the  green  grass  we  have  grown  so  accustomed  to,  we  ride  over  masses 
of  flowers  which  dazzle  the  eye  with  their  brilliancy  and  variegated 
colour,  and  whose  honey  scent  is  at  times  almost  oppressive.  I  am 
Badly  ignorant  in  botany,  or  I  should  attempt  to  give  some  account 
of  them.  As  it  is,  I  cun  only  say  that  the  hillsides  are  splashed  with 
yellow,  blue,  and  purple,  while  on  the  river-sides  our  horses  could  hardly 
force  their  way  through  the  snowy  banks  of  daisies  and  cowslips.  And 
yet  this  well-watered  country,  whose  fertility  bursts  out  in  this  torrent 
uf  blossom,  is  almost  uninhabited.  As  we  proceed  further  ea«t  the 
muguifioout  and  mysterious  mountains  of  Kurdistan  become  visible,  and 
the  traveller  finds  himself  in  the  centre  of  a  vast  horizon,  of  which  this 
j)auorama  gives  some  slight  impression.  The  plain  to  the  south  of  the 
tjiiijar  is  another  and  wonderful  change.  Here  we  fiud  an  appalling 
flatness  stretching  mile  upon  mile,  seemingly  never  destined  to  end. 

Now,  the  question  which  naturally  presents  itself  to  one's  mind  is, 
What  was  the  past  of  this  strange  and  silent  region  ?  This  is  not  tha 
South  African  veldt  with  its  miserable  emptiness,  or  the  Sahara  with  ita 
dismal  solitude ;  this  land  was  once  teeming  with  life  and  wealth,  businesa 
and  war.  If  we  peer  back  into  the  darkest  antiquity,  we  find  a  land 
densely  peopled  by  a  highly  cultured  race;  mighty  mounds  etill  mark 
with  permanence  their  fleeting  sojourn,  huge  canals  and  dykes,  soma 
containing  water  even  now,  remain  to  show  ns  where  man  once  was. 
What  WHS  the  precise  nature  of  their  civilization  it  would  bo  almost 
impossible  to  say  now ;  in  a  few  years  we  may  expect  that  arofaaeological 
research  will  probably  yield  much  minute  but  little  general  iuformatioB 
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iiu  that  {>uiiit ;  hut  thie  much  we  do  know,  that  when  Alexander  appro- 
priated tho  Persian  Empire,  the  modem  Ja/ir&h  containei]  many  wealthy 
uilieB,  that  a  large  agricultural  population  flourished  on  tho  banks  of  the 
rivers  to  which  I  have  just  drawn  attention,  and,  wondeifuUy  enough, 
this  proBperouB  population  was  never  thoroughly  disturhed  amid  all  the 
changes  of  government  and  all  the  clashiiigs  and  warrings  that  went  on 
around  it 

The  empire  of  Alexander  fades  into  Parthian  and  Seleucid  dominion, 
the  empires  of  the  Macedonians  are  swallowed  up  into  that  of  the  great 
liepuhlic,  the  dominion  of  the  Parthiana  is  changed  to  that  of  the 
Sassanian  Persians,  the  Roman  Empire  of  Augustus  resolves  itself  into 
that  of  Constantine,  and  eventually  the  two  ever-clashing  foi-ces  of 
antiquity,  Byzantium  and  Persis,  are  suddenly  merged  into  one  rule 
under  the  khalifs;  yet  through  all  these  centuries  and  all  theae 
vicissitudes,  read  it  as  we  will,  the  Jazirah  seems  to  be  ever  the  same. 
View  it  in  the  days  of  the  triumvirate  of  Ctesar,  Pompey,  and  CrassuB. 
The  role  for  the  nonoe  ia  Parthian,  all  along  the  Belikh  tiero  were 
great  oities  and  isolatsd  castles ;  along  the  Ehabur  the  same ;  a  fine 
town  at  Besaina,  now  lUs-al-Aiu  ;  in  the  north  Misibin  and  Dara,  great 
flourishing  and  wealthy  cities ;  Harran,  a  noted  shrine  enriched  with 
costly  gifts  of  devotees  and  worshippers :  far  lo  the  Bouth  El  Hadhr, 
another  famous  temple ; — thus  it  always  was  along  the  rivers.  And  what 
of  these  great  plains  between  them,  dotted  here  and  there,  although 
it  bo  but  sparsely,  with  tho  remains  of  smaller  towns  ?  Personally,  1  am 
inclined  to  think,  though  if  any  one  chooses  to  contradict  I  will  not 
press  the  jiuint,  still  I  suggest  that  these  great  central  plains  were  then, 
as  now,  inhabiloil  by  nomad  shepherds.  We  know  for  certain  that 
El  Hadhr  received  its  strength  from  tho  support  of  its  afQIiatod  desert 
tribes.  May  wo  not  imagine,  then,  that  these  northern  plains,  where 
the  tradition  of  Abraham  •  is  still  strong,  wore  occupied  also  by  shepherds, 
nut  wandering  savages,  but  wealthy  owners  of  the  pastures?  If  this 
is  not  the  case,  how  can  tho  presence  of  the  enormous  army  of  cavalry  of 
tho  Parthians  which  destroyed  the  army  uf  Crassus  he  explained? 
How  was  it  that  during  the  wiut«r  the  Komans  could  occupy  such 
castles  as  they  wished,  and  that,  just  as  the  pasture  sprang  up  in  spring, 
u  huge  army  of  cavalry  suddenly  congregated  together,  except  by  the 
fact  that  the  shepherds  deserted  the  middle  plains  in  the  winter  and 
returned  in  spring  as  they  do  to  this  day  ? 

It  certainly  suggests  iteelf  strongly  to  me  that  then,  as  now,  the 
large  plains  between  the  rivers  were  occupied  by  a  pastoral  people,  and 
that  the  river-banks  only  were  settled.  The  presence  of  the  minB  and 
muunds  where  there  are  springs  of  water  and  wells  suggests  that  these 
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wore  either  railitaiy  stations,  trading  settlements,*  wool  ilepOta,  and  so 
on,  wliither  tbe  shepherds  repaired  to  sell  tlieir  produce  and  purchaso 
ooniuioditiea  for  themselves.  Let  us  take  a  glance  some  three  centnries 
later,  Parthia  is  forgotten  and  dead ;  Persia  is  under  the  rule  of  Shapur  ; 
thtt  Jazirah,  which  had  been  tlie  battle-ground  of  Eaat  and  West  these 
three  hundred  years,  aeeios,  when  Julian  marched  across  it,  to  have  been 
even  as  before.  It  was  now  practically  entirely  under  Koman  rule,  and 
Julian  and  his  army  were  ahle  to  march  from  Harrau  as  far  south  as 
Rakka  without  needing  a  supply  train,  and  when  the  broken  army 
I  retarued  under  Jovian  from  the  south  on  the  Tigris  aide,  they  foand 
food  and  refreshment  after  passing  the  Sinjar  in  a  land  which  is  now 
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almost  entirely  empty.  AnotliBr  four  centuries  roll  by.  The  I'oreian 
empire  has  breathed  its  lust ;  that  of  Constantinc,  clipped  and  sheared 
of  half  its  provinces,  still  survives ;  and  the  new  power  of  the  Moslems, 
the  £aBtem  Khalifate,  is  in  the  full  mortdian  of  its  glory  at  Baghdad. 

Mr.  Guy  Lestru.nge,  in  a  most  admirable  compilation,  '  The  Lands  of 
the  Eastern  Caliphate,' gives  a  brief  but  striking  account  of  the  provinces 
of  the  Jazirah.  Names  have  in  many  instances  changed,  whole  cities 
have  moved  a  league  or  so  from  their  ancient  sites,  but  the  prosjierity, 
the  agriculture,  the  wealth,  the  teeming  population  remain.  Thou 
oomes  the  rapid  dt-cline  and  disinlegratiou  of  Arab  dominion,  and  the 
iXJiumeuoemi;ut  of  the  ruin  of  the  prosperity  of  the  Jazirah,  long  before 
•  tiuch  w)  U  Uelr  Zot  todaj. 
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the  Oiimanli '  power  wae  heard  of.  Up  to  the  praseDt,  although  the 
Ja^irah  had  almost  continually  formed  a  battle-ground,  it  had  been  the 
battle- ground  of  two  great  and  wealthy  empires,  ae  Alexander  and  the 
Poniana,  the  Seleuoida  of  Antiocb  and  their  Eastern  rivals,  Rome  and 
Parthia,  Rome  and  Persia,  Byzantinm  and  the  Caliphate.  ConseqaenUy, 
DO  matt«r  how  the  frontier  had  shifted,  the  land  had  always  benefited 
to  a  certain  extent  &om  the  advantage  of  having  a  government,  whether 
European  or  Asiatic,  which  had  the  idea  of  extracting  an  income  from 
the  territory  in  question  and  no  object  in  wasting  it.  However,  in  the 
twelfth  oontury  the  whole  aspect  of  affairs  had  entirely  altered. 

In  1 174  we  have  a  phantom  khalif  at  Baghdad,  iiide[)eDdent  kings  of 
lUusul,  Aleppo,  Joziro-ibn  Omar,  Sinjar,  and  Erbil;  while  Elessa  or 
Urfa,  lately  evitcuated  by  the  Franks,  seems  to  have  been  luft  to  look 
after  itself — a  oolleotion  of  small  incoherent  and  chaotic  states  governed 
by  a  motley  array  of  Turkish  and  Arab  adventurers,  who  continually 
raided  and  fought  among  themselvos  or  wasted  their  substance  in  com- 
bating the  never-ending  wars  of  the  crusades.  It  is  not  surprising 
ihat  th^  opulent  cities  began  to  deoline,  that  caravans  became  rarer  and 
more  infrequent,  and  the  villages  decreased  in  number.  The  country 
was  ripe  for  a  crushing  blow,  and  Ilulagu  delivered  it.  The  destruction 
of  the  Khalifato  at  Baghdad,  the  ruin  of  Syria  by  the  Mongols,  set  the 
forces  of  rapid  deoline  in  motion ;  there  was  no  imperial  government  to 
check,  preserve,  or  save.  Northern  and  Easlem  Kurdistan,  Irak,  and 
yyiia  were  all  thrown  into  a  state  of  hopeless  and  chaotic  strife.  The 
ancient  canals  were  neglected,  tbe  people  began  apparently  to  migrate 
and  flee,  and  Mesopotamia  to  assume  ita  present  appearance.  The  decline 
riiiist  have  been  slow  but  steady,  for,  as  far  as  wo  can  see,  there  was  never 
any  reorudesoeuce  of  stable  imperial  power  which  is  absolutely  necessary 
for  the  development  of  prosperity  in  an  Oriental  country. 

The  small  kingdoms  and  principalities  jarred  and  joltod  on  through 
history  like  badly  loaded,  ill-driven  waggons  on  a  rough  and  dangerous 
road.  Finally,  wo  have  the  hideous  vision  of  Timur  sweeping  in  from 
the  East.  Such  rags  and  tattei-s  of  wealth  and  cultivation  as  remained 
wore  now  souttored  by  the  armius  of  the  destroyer,  famine  and  massacre 
followed  in  his  wake,  and  when,  a  couple  of  centuries  lator,  the  great 
Anatolian  power  of  the  Ottoman  Empire  reabsorbed  the  Ja^.irah  into 
the  Government  of  Byzantium,  it  was  merely  a  pastoral  tract  that  it 
annexed ;  and,  indeed,  the  annexation  was  aimoHt  nominal,  for  even  had 
the  Turkish  Government  wished  to  administrate  or  improve  the  tracts 
thoy  had  wrested  from  Persia,  they  had  neither  the  means  nor  the  time. 
Victories,  defeats,  and  politics  on  the  western  frontiers  were  then  ■■ 
great  a  hindrance  to   internal  development  as  they  are  now.     Ttw 


*  I  mitkn  nolu  of  Ihia  Tuot,  becauai'  one  i*  ofluu  led  to  sappote  that  the  devasUtioa 
kcd  wfMkagtt  ol  ooBtonei  is  antiralf  kttnboUbl*  to  the  tin;  triba  of  Ouuui. 
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aetioo  of  how  to  fiii<l,  pa;,  and  equip  an  army  for  the  couqueet  of 
i  aflooted  tlie  Asiatio  pnivinoes  as  keenly  and  oa  diBaBtrou§ly  as 
^O  the  ruthleBB  and  unscrupulous  methods  of  the  connnitteeraen  in 
Macedonia  to-day.  All  that  romalned  in  the  Joziiah  were  a  few  small 
towns  at  Bakka,  Harrau,  Deir,  Ana,  Tell  Afar,  and  Sinjar.  Most  of 
tbaee  wore  destroyed  fay  the  invasion  of  the  Shammar  Arabs,  who  broka 
in  ftbout  that  time  and  established  Bedawin  rule  in  the  country  and 
enslaved  the  surviving  nomads. 

I  have  now  given  a  brief,  imporfeot,  but  general  survey  of  the 
historic  and  physical  aspect  of  the  Jpzirah ;  it  now  remaius  for  me  to 
give  a  more  detailed  view  of  it£  present  condition.  As  in  the  i>a8t,  the 
Jozirah  is  still  a  borderland — not  a  borderland  between  East  and  West, 
tint  a  borderland  between  North  and  South ;  in  faet,  a  borderland  between 
the  two  elements  in  the  population,  which  are  respectively  Arab  and 
Kurd.  In  the  Dersim  mountains  yon  will  find  the  pure  aboriginal  and 
solitary  Kurd,  and  in  the  desert  you  will  find  the  Bedawin  of  the  highest 
genealogy  and  the  purest  race.  But  between  these  two  points  you  will 
find  every  variety  of  mixed  people  and  u  collection  of  trilies  whose 
ethnological  "pOBition  is  extremely  confusing — a  oonfuaion  which  is 
Tendered  oven  more  confounded  when  we  oome  into  touch  with  the 
Cbristian  Jacobites  of  Tur  Abdin  and  the  devil  worshippers  of  the 
SiDjar,  for,  owing  to  the  Government  system  of  grouping  religiotw  and 
sects  into  separata  millets,  and  the  eSbrte  of  the  missionaries  to  introduce 
or  foster  among  Christians  what  may  be  mistaken  for  a  national  spirit, 
vte  have  a  situation  which  for  general  complication  and  muddle  is 
piactioally  unrivalled. 

The  two  great  divisions  ore  in  fact  the  Arabs  and  the  Kurds,  the 
former  predominating  in  the  south,  the  latter  in  the  north.  The  cha- 
racter of  these  two  peoples  is  almost  diametrically  opposed,  and  is  worth 
considerable  attention.  The  pure  Arab  is  a  very  strange  being  indeed. 
His  mind  is  complex  and  cultured;  there  is  no  Arab  of  pure  race  to  whom 
rhetoric,  subtle  argument,  poetry,  and  histrionism  do  not  appeal ;  he  ia 
able  to  lake  a  broad  view  of  matters,  or  to  discUBS  reasonably  on  any  sub- 
ject williin  the  range  of  bis  experience,  and  yet,  when  dealing  wilb  any 
material  object,  he  seemB  almost  a  perverse  duuderheaded  clown.  Work 
he  loathes  ond  abhors;  his  argumentative  capacity  provides  him  with 
an  excuse;  he  announces  that  work  is  dishonourable  and  degrading. 
Consequently  he  avoids  the  point  that  he  is  incompetent,  lazy,  and  in- 
capable, and  flays  that  cultivating  the  ground,  pitching  a  tent  in  a 
reasonable  way,  doctoring  a  horae,  cooking  food,  building  a  house,  are 
contemptible  employments  beneath  the  dignity  of  man,  and  leaves  the 
baffled  Western  in  the  ridiculous  poBition  of  a  worthy  but  rather  under- 
bred person  who  has  no  finer  instincts.  However,  although  the  Arab  will 
not  work,  he  has  no  BoraptoB  on  the  subject  of  money,  before  the  attrac- 
tiveness of  which  dignity,  poetry,  and  the  rest  vanish  like  thin  air. 
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The  noblest  and  the  basest  Arabs  are  at  one  on  this  subject,  to  obtain  as 
quickly  as  possible  all  the  available  cash  they  can  lay  their  hands  on  being 
considered  by  no  means  degrading.  But  oYen  here  subtle  dialectic  comes 
into  play ;  the  Arab  must  always  have  right  on  his  side,  for  in  studied 
and  complex  hypocrisy  they  have  nothing  to  learn  from  us.  If  an  Arab 
would  rob  his  guest — I  am  speaking  from  personal  experience — he  will 
first  talk  at  length  on  the  subject  of  honour,  hospitality,  and  so  forth ; 
he  will  gradually  work  the  matter  round  as  to  why  you  are  travelling, 
throw  out  suggestions  that  spies,  enemies,  and  intruders  cannot  claim 
hospitality,  suggest  that  he  himself  is  poor,  question  himself  as  to 
whether  he  ought  not  to  detain  you  as  a  prisoner,  again  state  that  he  is 
in  want,  and  thus  shift  from  bl€U)kmail  to  cajolery,  and  from  gentle 
requests  to  threats,  until  he  has  extorted  a  sum  of  money  which,  in  his 
curious  brain,  he  might  describe  as  the  least  he  could  accept  with 
honour,  or  the  most  he  could  extract  without  danger  to  himself. 

Another  point  in  the  Arab's  character  is  his  intense  dislike  of  blood- 
shed and  savagery ;  the  tribes  of  the  Jazirah  are  continually  at  war,  and, 
as  I  have  had  plenty  of  evidence  to  the  contrary,  I  think  it  would  be 
absurd  to  accuse  them  of  cowardice ;  but  no  one  who  has  seen  them  or 
talked  to  them  can  feiil  to  be  struck  with  their  extraordinary  lack  of 
vindictiveness,  and  their  wonderfully  merciful  way  of  fighting.  An 
Arab  never  fights  to  kill;  his  objects  are  to  capture,  to  incapacitate, 
or  to  frighten  into  submission.  He  will,  it  is  true,  do  a  great  amount 
of  material  damage — bum  villages  and  ruin  crops — but  he  will  never 
take  a  life  unnecessarily  or  refuse  quarter,  and  never,  as  far  as  I  know, 
beat  or  ill  use  a  prisoner.  On  the  other  hand,  a  desert  Arab  will  rob 
and  tyrannize  over  his  weaker  neighbours  in  a  peculiarly  ruthless  way, 
and  always  do  his  best  to  make  agriculture  imi)ossible.  And  lastly,  the 
great  point  in  the  Arab's  mental  attitude  is  pride  and  aristocratic  pre- 
judice ;  the  Arab  is  proud  of  his  own  blood,  and  of  his  mare's  blood  for 
its  own  sake.  He  will  show  you  a  broken-down  little  crock,  and  inform 
you,  with  perfect  truth,  that  she  is  of  the  best  blood  in  the  Jazirah;  ho 
will  also  show  a  fine  stallion  of  his  own,  and  tell  you  he  is  a  "  g'dish," 
or  underbred  animal ;  and  there  is  no  doubt  it  is  the  bad  thoroughbred 
he  iuliiiii*es  and  prefers  tv  the  finest-made  cross-breed.  As  regards  his 
shaykh  and  tribal  leader,  he  discriminates  in  an  equal  degpree  between 
the  clever  warrior,  astute  diplomatist,  and  good  business  man  of  low 
extraction  and  the  shaykh  of  high  lineage,  who  may  be  a  miserable 
epileptical  creature,  and  always  to  the  disadvantage  of  the  low-bom  man. 

Having  given  you  something  of  the  character  of  the  Jazirah  Arabs, 
we  must  now  turn  to  their  condition  and  distribution.  The  Arabs  may  be 
divided  roughly  into  two  kinds — those  who  work  a  little,  and  those  who 
do  nothing  at  all.  The  latter  are  the  great  shepherd  tribes  of  the  Anazeh, 
Shammar,  Ad  wan,  and  Tai.*     The  Tai  are  a  great  Bedawi  tribe  who 

*  A  few  of  tho  Tai  do  do  a  oortain  amouut  of  agricultural  work. 
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have  been  in  the  Jazirali  fur  oountlcsa  gonorEitionB.  &ni1,  indeed,  they  are 
supposed  to  faoTO  migrated  northwitrd  long  ))efuro  the  days  of  Mohamed. 
The  iShaiiiiiiar,  who  form  the  bulk  of  the  Dedawi  population,  are  the 
•leBCondants  of  a  great  invasion  which  took  plaoe  fioroe  two  hundred  years 
ago,  and  uow  ooonpy  the  greater  portion  of  the  paatarea  between  tho 
Khabiir  and  the  Tigris  south  of  the  Sinjar;  while  the  Ana/eh,  who  are 
pcrnianently  iwstallod  on  the  left  bank  of  the  Euphrates  above  Itakkn, 
have  luigrttcd  thithor  witliiu  the  last  fow  years,  chiefly,  I  think,  on 
account  of  the  great  development  of  agriculture  in  Xorth  Syrin.  The 
Adwon,  who  are  a  lubtribe  of  the  Anniieh,  seem  to  have  drifteil  north- 
ward in  the  wake  of  tho  Hhamniar  invasion.  Tho  condiiion  of  life 
among  these  notnailB  is  equally  simple  whether  they  be  rich  or  poor. 
Their  wealth  consists  ontiroly  in  sheep  and  camolH.  and  their  only 
hiifiinofts  is  to  drive  their  herds  &ora  plairo  to  place  in  senrcb  of  p.iHtnre  ; 
in  winter  the  tendency  is  northward,  and  in  summer  and  antumn  towards 
the  south  ;  but  there  are  really  no  fixe<)  rules,  and  springs  and  wator-holeB 
are  so  abundant  that  they  are  seldom  much  pressed  to  find  now  camping- 
gronnds.  The  sorioas  bnsinosa  of  their  life  is  in  keeping  np  the  regnlar 
and  endless  warfare  in  which  they  are  continually  engsged  with  one 
another.  Their  method  of  fighting  ia  almost  entirely  oonfined  to  the  use 
of  the  lance,  which  is  carried  javelin- wise,*  the  lance  itself  being  a  light 
bamboo  some  18to2(i  feet  iu  length,  with  a  long  knife-like  head.  Their 
tactics  consist  in  a  band  uf  horsemen,  from  two  to  three  hundred  iu 
namber,  swooping  down  on  the  herds  of  the  enemy,  some  driving  off 

RicoouT,  while  others  cany  away  the  IxKity.  The  defence  of  the  herds 
Eainst  those  attacks  is  similar— n  swift  pursuit  and  an  endeavour  to 
raw  off  the  marauders  being  the  usual  method.  However,  generally  the 
advantage  liea  with  the  attacking  force,  as  the  defenders  usually  look  to 
'recouping  themeelvee  by  a  similar  attack  rather  than  to  recapturing  tbe 
lost  herds  immediately.  In  this,  again,  we  may  notice  a  peculiar  Arab 
trait  of  character,  for  the  reason  is  that  the  marauding  party,  if  hard 
j>rosaed.  might  hustle  the  captured  animals  unduly,  and  &>  render  thoin 
almost  worthless. 

The  rules  of  war  in  the  Juzirah  are  as  strictly  and  decently  observed 
among  Arabs  aa  by  the  white  and  red  Knights  in '  Alice  in  Wonderland.' 
To  kill  an  enemy  in  battle  is  discreditable  and  savage ;  to  wound  slightly 
is  what  is  aimed  at,  and  to  wound  a  man  slightly  with  a  bamboo  lanoe 
20  feot  long  is  no  small  feat  of  skill.  To  surrender  ia  not  discreditable  ; 
flight  is  as  justifiable  as  attack  ;  to  cany  on  warfare  at  night  would  be 
mdaloua  and  shameful,  or,  if  we  choose  to  take  a  cynical  view,  pro- 
motive of  inconvenient  reprisals.  Camps,  as  far  as  I  conld  ascertain, 
(  practically  out  of  l^ounds  for  a  similar  reason.  It  will  be  seen, 
refore,  that  warfare  iu  the  Jazirah  is  an  elaborate  form  of  sport,  and 

*  Thai  Ib  to  BB^,  with  tho  tlminb  towards  tbe  ehanldor  and  tliu  miilille  joiatsor  tUe 
M  upward,  the  Unoo  being  held  over  the  fihouldcr.  _ 
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I  might  add  that  one  small  view  I  had  of  the  action  of  a  maranding 
party  oonvinced  me  that  it  was  a  sport  whioh,  for  ezoitement,  pure 
undiluted  fun,  suspense,  and  delight,  left  fox-hunting  as  &r  behind  as  fox- 
hunting might  be  said  to  outdistance  lawn  tennis ;  and  for  this  reason,  I 
think,  although  Bedawin  of  the  Jazirah  care  little  for  the  dhase  and  are 
rather  poor  horsemen,  they  may  be  said  to  be  the  finest  sportsmen  in  the 
world.  I  have  yet  to  hear  a  Bedawi  speak  ill  of  his  enemy,  even  though 
he  may  have  had  the  worst  of  it  himself;  indeed,  as  far  as  I  oould  see, 
there  was  as  little  personal  animus  between  hereditary  foes  as  exists 
between  two  elevens  of  our  orloketers.  Of  course  at  times  regrettable 
things  are  done,  but  the  occasions  are  very  rare  indeed ;  the  only  really 
discreditable  aspect  of  the  Intertribal  warfare  Is  the  ruthless  way  in 
which  the  Bedawin  of  the  shepherd  tribes  plunder  the  poor  agriculture 
dependents  of  their  antagonists,  who,  having  neither  arms  nor  horses,  are 
incapable  of  defence  and  afforded  little  by  their  patrons. 

It  is  now  my  duty  to  draw  your  attention  to  the  condition  of  tbe 
agricultural  Arab  tribes,  the  Weldi,  the  Baggara,  the  Aghedaat,  the 
Jibbur,  and  the  Afadileh.      These  people,  who  dwell  in  tents  similar  to 
the  Bedawin,  are  branded  with  the  ignoble  name  of  fellahin,  which 
signifies  that  they  have  sunk  so  low  as  to  work  with  their  hands. 
Indeed,  they  do  it  very  badly,  but  still  the  contamination  of  manual 
labour  places  them  on  a  lower  plane  in  the  eyes  of  the  desert  Arab.    In 
character,  save  that  they  are  more  hospitable  and  civil  to  rtrangBn,  they 
are  the  exact  counterpart  of  their  brethren  the  shepherds,  many  of  fhem 
are  of  equally  noble  blood,  and  alliance  with  their  women  is  not  deemed 
dishonourable  by  the  noblest.    Their  wealth  or  poverty  depends  psrtly 
on  the  crops  of  maize  and  doura  and  barley  which  they  cultivate  on  the 
river-banks,  and  partly  on  their  herds  of  buffaloes,  which,  as  the 
latter  cannot  leave  the  banks  of  the  rivers,  are  fairly  safe  from  raids. 
Except  the  Jibbur,  these  agricultural  tribes  live  in  subjection  to  their 
neighbours  of  the  desert,  to  whom  they  used  to  pay  a  tribute,  which  all 
agree  was  far  more  severe  than  the  tax  the  (Government  now  levies. 
However,  although  the  Government  extends  a  certain  amount  of  protec- 
tion to  them,  and  often  recovers  looted  stock,  it  cannot  as  yet  guarantee 
them  immunity  from  continual  annoyance  and  discomfort,  and  of  la^ 
many  of  the  Baggara  have  abandoned  cultivation  on  the  banks  of  the 
Khabur  and  have  taken  to  regular  herdsmanship.    It  must  also  be  noted 
that  these  agricultural  tribes  have,  in  common  with  many  of  the  Ai«l* 
of  Syria,  the  habit  of  leaving  a  great  portion  of  the  work  to  the  women, 
and  it  is  no  uncommon  thing  to  see  a  woman  with  a  child  on  her  hack 
either  ploughing  or  digging  a  canal  while  her  husband  dozes  in  the  tent 
and  the  boys  tend  the  herds  of  buffaloes.     Notwithstanding  their  idle- 
ness, these  Arabs  are  by  no  means  intellectually  stupid ;  all  are  imbned 
with  the  idea  that  the  advent  of  the  railway  will  mean  great  wealth  md 
happiness  for  them,  but  have,  since  the  rumours  of  the  Euphrates  viif^S 
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line  first  rcoohed  their  oara  in  the  fifties,  grown  rather  soeptioal.  It  is 
also  my  private  opinion  that  the  love  of  money,  which  is  bo  strong  in 
them,  will  prompt  them  to  do  harder  work  than  they  now  will  undertake. 
My  reason  is,  that  at  present  the  only  reoompense  for  labour  ia  personal 
oomfort,  for  which  the  Jaziruh  Ara1)s  have  no  apparent  desire;  indeed, 
their  natural  frugality  is  extraordinary.  A  little  boiled  rice  or  wheat,  the 
ronghest  bread,  somo  dates  dipped  in  butler,  or  the  flesh  of  a  siek  sheep 
or  goat  that  has  had  to  be  killed,  are  their  only  foods,  and  this  in  spite 
of  the  fact  that  greater  luxuries  are  well  within  their  reach. 

Having  now  described  the  Arabs,   I  will  turn  to  the  Kurds ;   bnt 
before    going  further,  I   must    say  that    the    Kurds  are   a    very   little 


nnderstood  people,  whose  histfiry  has  yet  to  bo  written,  and  oven  whose 
diatribntinn  is  at  present  but  little  known.  As  regai-dg  their  general 
distribution  over  the  Ottoman  Empire,  and  their  divtaione  and  racial 
dilTerenoes,  I  must  refer  such  as  are  interested  in  the  matter  to  the 
memorandum  I  have  appended  to  this  paper.*  Let  it  siifiice  to  say 
thai  the  opinions  I  expresa  now  only  refer  to  those  Kurds  who  in- 
habit the  regions  at  present  under  diacussion,  and  do  not  include  the 
Kurds  of  Anatolia,  the  Pagans  and  Shias  of  the  Dei-sini,  the  Zazas 
north  of  Diabekir,  the  Zilan  Kurds  north  of  Lake  Van,  the  Ki^ilbaah 
letween  Erzerum  and  Erzinjian,  the  Baba  Kurds  of  the  South  Persian 
,  the  Kochkiri    brnneh,  and  various  isolated   settlements    which 

*  This  will  be  uaued  leparHtel;  m  an  Extn  Publioalion. 
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exist  in  other  parts  of  the  empire.  Let  it  HnfBDo  to  eay  here  that 
the  £iirc1s  who  live  iti  the  area  with  which  we  are  now  dealing  lire 
of  fonr  fftirly  distinct  kinds:  those  who  dwell  on  the  Bonthem  slopes 
of  the  Karaja  Dagh  who  belong  to  the  Milli  confederation,  the  /azas 
and  Karagooh  who  inhabit  the  district  ronnd  Soverek  and  ononmber 
the  plains  betweou  Diarhekir  and  the  Tur  AI>din,  and  the  mixed 
peoples  of  the  Tnr  AMin  and  the  Yezidia  of  the  Sinjar.  If  it  were 
possible  to  imi^iit)  two  colours  more  distinct  than  black  and  white,  it 
would  l>e  possible  ti>  imagine  two  charaoters  more  widely  difTiTiiig  than 
that  of  the  Arab  and  Kurd.  The  pure  Knrd  is  the  most  nnsophisticated 
and  gtillihle  petHon  in  the  world  so  long  as  yoii  keep  away  from  the 
material  issues;  his  respect  for  a  man  who  can  read  and  writi'  is  almost 
pitiable ;  his  nature  is  entirely  averse  to  philosophical  speoulalion  of 
any  soil  or  kind,  his  difficulty  in  following  an  intolleotnal  argument 
painful,  but  his  raw  pawky  appreciation  of  practical  fncls  and  material 
things  almost  Yorkshire  in  its  directness.  Indeed,  to  mo  the  Knid  hns 
much  more  of  what  I  would  term  a  Wostom  type  of  mind,  albeit 
undeveloped,  in  contradistinotion  to  that  which  wo  would  associate  with 
the  Oriental.  I  ttiink  nctiiing  can  make  my  meaning  clearer  than  the 
relation  of  the  following  ciroumBtanco  On  my  way  home  I  had  the 
good  fortune  to  read  'Pnck  of  Pook'a  Hill.'  My  wife,  who  accompanied 
me  on  the  gi'eater  part  of  my  journey,  immediately  drew  my  attention 
to  the  remarkable  similarity  which  existed  between  the  character  of  the 
old  knight  and  sever.^l  Kut'diah  chieftains  of  our  acquaintance ;  and, 
indeed,  the  resembtance  is  extraordinary.  If  Mr.  Kipling  had  named 
the  knight  Abdo  Agha,  and  had  dressed  him  suitably,  I  assure  you 
you  could  not  have  a  more  correct  portrait  of  a  modem  Kurdish 
nobleman. 

The  Kurds  are,  on  the  whole,  blunt  and  somewhat  uncouth,  silent, 
and  quite  incapable  of  falsehood.  If  they  do  wrong — and  they  often 
do — they  admit  the  fault  in  the  simplest  and  most  unaffected  way.  I 
had  a  muleteer  who  was  honest,  civil,  and  incorrigibly  idle.  "  Did  you 
ever  kill  a  man  ?  "  I  asked  him  one  day.  "  Yes ;  sixteon  on  the  Khazat 
.  mad  when  I  was  a  deserter  from  the  army,"  came  the  reply  in  a  voice 
absolutely  unmoved.  "You  were  a  robber?"  "Yea;  but  now,  praise 
bo  to  God,  I  am  married  and  a  muleteer."  Another  salient  trait  in  the 
Kurdish  character  ia  generosity  as  regards  money  and  lavish  hospi- 
tality. With  the  Kurds  hospitality  is  not  an  excuse  for  pompons  empty 
hoaatuig,  as  with  Arabs;  it  is  real.  The  guest  is  given  of  the  best  that 
wn  be  found,  whether  he  be  rioh  or  poor,  and  recompense  is  not  looked 
for  either  in  money  or  in  presents.  Among  some  Oiiental  peoples,  for 
instance  the  Druses,  a  noble  will  not  accept  anything,  but  expects  you 
to  tip  his  servants  heavily,  and  I  have  a  suspicion  that  ho  sometimes 
nharos  in  the  plunder  after  your  departure;  but.  with  the  Kurds  the 
following  instance  will  be  indicative  of  the  general  feeling.     We  were 
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travelling  through  a  district  among  a  tribe  actually  at  war  with  the 
Government,  and  halted  for  lunch  in  a  miserably  poor  village.  Although 
we  had  food  with  us,  and  it  was  the  month  of  Bamazan,  the  chief  insisted 
on  our  partaking  of  his  hospitality,  and  the  village  had  to  be  ransacked 
to  find  something  presentable.  After  we  had  eaten,  I  gave  one  of  the 
retainers  a  small  sum  of  money.  Shortly  after  my  host  discovered 
the  fact ;  ho  snatched  the  money  out  of  the  man's  hand,  threw  it  down, 
and  troil  upon  it,  and  it  was  only  after  considerable  difficulty  and  many 
apologies  that  I  managed  to  pacify  him.  This  extreme  nicenoss  only, 
however,  obtains  whore  the  people  are  living  under  a  tribal  chief. 
Where  they  are  working  as  ordinary  peasants,  money  is  not  only 
accepted,  but  looked  for ;  but  they  are  hardly  ever  exorbitant  in  their 
demands,  and  never  clamour  after  the  manner  of  Anatolian  Moslems, 
Armenians,  or  Arabs.  Another  peculiai'ity  of  the  Kurd  is  his  curious 
shame  of  his  origin.  A  Kurd  Agha,  as  a  rule,  will  try  to  explain  to 
you  that  he  is  of  Arabian  extraction,  and  that  only  his  people  are  Kurds. 
There  is,  I  believe,  an  Arab  proverb  which  says,  "  The  mule  said  my 
uncle  was  a  horse.**  Certainly  the  Kurd  has  a  similar  feeling.  If  he 
commits  a  crime,  he  will  say,  "  But  I  am  only  a  Kurd,  I  know  no  better." 
Or  if  you  ask  a  Kurd  some  religious  question,  he  may  answer,  **  I  am  no 
better  than  an  animal,  I  know  nothing.'* 

llie  Kurds  are  also  often  peculiarly  ruthless  in  their  violation,  or  at 
least  non-observance,  of  the  convenient  laws  of  war.  To  them  the 
person  of  an  ambiissador  and  a  guest  is  not  absolutely  sacred  if  he  also 
happen  to  be  a  serious  enemy.  For  instance,  I  recollect  the  case  of  two 
tribes  who  had  been  at  war  for  some  time.  The  chief  of  cue  of  the 
tribes  felt  that  unless  he  made  peace  liis  tribe  would  bo  ruined;  he 
accordingly  went  to  the  tents  of  his  enemies  to  treat  for  peace.  They 
gave  him  food,  but  did  not  eat  with  him.  They  then  told  him  that  they 
hfid  discussed  the  matter,  and  ordered  him  to  say  his  '*  fatiha,"  or  pro- 
fession of  faith ;  while  he  was  doing  so  they  shot  him  dead.  Save  for 
some  particular  exceptions  which  I  shall  immediately  refer  to,  the  Kurds 
are  extremely  industrious,  and  well  aware  of  the  advantages  of  material 
progress ;  their  tents  are  comfortable,  water-tight,  and  well  pitched. 
The  sedentary  tribes  are  very  hard  working,  builders  of  good  houses, 
and  I  know  of  many  districts  where  they  are  far  better  husbandmen 
than  the  Armenians.  The  Kurd,  of  course,  will,  as  a  rule,  rely  on  a 
Christian  performing  manual  labour  for  him  ;  but,  as  a  matter  of  fact, 
where  there  are  no  Christians  to  employ,  the  Kurd  does  far  bettor  work 
than  a  Christian  would  do  for  him,  whether  in  carpet-making,  iron- 
work, or  agriculture.*  There  is  also  one  other  Kurdish  custom,  which 
I  think  is  the  occasion  of  many  of  their  virtues,  and  that  is  their 


*  Tbofle  who  doubt  tbo  accuracy  of  this  statement,  I  refer  for  agriculture  to  the 
dUtrictf  Bonth  of  Giuver ;  for  ironwork,  to  Sulemauieli ;  and  for  carpets,  to  the  Dorsim. 
No.  IIL-  S«>TSIIBKB,   1907.]  T 
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treatmoDt  of  women.  They  neither  tsU.  them  nor  impose  upon  thRin 
heavy  manual  labour.  Their  women  are  well  clothed,  and  are  free  to  ride 
abi'oad,  bully  tlioir  husbands,  and  express  thoir  opinion  in  public  affain 
with  as  loud  a  voice  as  any  suffragette  oould  desire.  To  see  a  woman 
of  sixty  upright  as  a  lanoe  and  with  a  good  figure  is  not  nucommoD, 
and  that,  I  think,  is  a  sufficiently  striking  testimony  to  any  one 
aoqunintod  with  the  East 

{To  he  continued.) 


THE  DEPRESSION  OF  TURPAN,  IN  CENTRAL  ASIA. 

By  ELLSWORTH  EUNTINaTOH. 
The  little  basin  of  Tnrfan  in  Chinese  Turkestan  is  of  peculiar  interest, 
because,  though  situated  in  the  very  heart  of  Asia,  its  lowest  porUon 
lies  below  sea-level.  Various  travellers  have  passed  through  it,  and 
for  more  than  a  year  it  was  the  headquarters  of  a  Bussian  scientific 
expedition.     Recently  it  has  been  the  scene  of  important  archEeological 
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investigations  by  Gmuwodel  and  Le  Coq.  The  name  Turfan  ii 
becoming  well  known  ;  but,  ho  far  as  I  am  aware,  no  one  has  hitherto 
published  any  adequate  description  of  the  region  from  a  geographical 
point  of  view.  The  baeiu  of  Turfan  furnishes  an  unusually  good  example 
of  the  geographical  type  charaoteristic  of  the  arid  regions  of  the  world. 
Phy%iogra<pkicaily  it  cousiste  of  a  ring  uf  high  mountains  saironnding 
a  smooth  plain  of  sediments  derived  therefrom.  The  climate  is  so  dry 
that  most  of  the  streuiiis  wither  to  nothing  on  the  basin  floor,  while  the 
rest  termiuate  in  an  evanoscent  salt  Inko  or  playa.  Qeogra^hiccMy,  the 
chief  featuros  are,  first,  that  the  dr^'  climate  almost  inhibits  the  growth 
of  vegetatbn  in  most  places,  but  causes  it  to  grow  luxuriantly  in  the 
aruas  which  arc  watered  by  the  nounl^iu  struLims ;  and  second,  that 
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uaD,  buing  able  to  sabeist  only  in  a  few  limited  oaaea  where  aluue 
mtter  ie  found,  has  developed  the  form  of  civilization  oharactoristio 
of  arid  regions  where  irrigation  ie  practiaod. 

Upon  reaching  Tnrfan  at  the  end  of  February,  19iJ6,  on  my  way 
northward  to  Siberia  from  the  hitherto  unexplored  salt  desert  east  of 
Lob  Nor,  I  waa  at  onoe  impreBsed  by  the  rcBemblanoe  of  the  basin 
to  Persia  and  other  arid  regions  far  to  the  west.  At  Doksun,  or 
"  Ninety,"  the  first  town,  the  days  were  bo  warm  that  the  most  pleasant 
place  to  sit  at  noon  was  on  the  flat  roofs  of  the  mnd  houses,  although 
the  night  temperature  fell  to  zero.  As  I  looked  abroad  one  noon 
over  an  ornamental  parapet  of  sun-dried  briok,  a  dreamy  haze  softened 
bat  did  not  blur  the  rounded  outline  of  the  pule  blue  desert  moun- 
taiDB  to  the  south.  Far  to  the  north  and  west  the  snowy  tope  of  the 
higher  peaks  of  the  Bogdo  range,  rising  12,000  or  14,000  feet,  gleamed 
fitfully  among  wisps  of  cloud.  At  their  foot  broad  naked  slopes  of 
gravel  were  broken  by  descending  lines  of  little  mounds,  the  heaps  of 
earth  around  the  mouths  of  the  wells  by  which  the  "  karia,"  or  under- 
ground canals,  are  entered  and  oleaned.  Nearer  at  band  the  adobe  walls 
.  of  ruined  forts  or  Buddhist  sbHnes  stood  white  and  clear  in  the  bright 
sunshine,  while  around  them  stretched  a  smooth  yellow  plain,  where  the 
reeds  were  all  dead  and  broken  off  even  with  the  ground.  Nearest  of 
all,  four  or  five  Chantos,  or  Mohammedans  of  Aryan  race,  in  sober  snuff- 
coloured  gown^,  and  two  women,  in  picturesque  red  jackets  worn  over 
blue  skirts  reaching  to  the  knee,  were  spreading  manure  on  grey  fields. 
Two  other  Chantos  in  the  same  field  ploughed  up  the  grey  soil  with 
wooden  ox-ploughs  like  those  used  from  time  immemorial  all  over  Asia. 
A  Chinese  merchant,  clad  in  pale  blue,  walked  across  the  field  toward  the 
walled  enclosure  of  the  Chinese  town  ;  a  high  covered  cart  set  on  a  long 
axte  between  two  big  cogged  wheels,  lumbered  by,  with  one  horse  in  the 
shafts  and  three  abreast  in  front,  and  as  it  oret^ked  between  tbe  high 
mud  walls  protecting  precious  orchards,  the  lolling  driver  encouraged  his 
team  with  shouts  of  "  Owa,  owa,  owa,  oh  .'  "  and  a  wave  of  his  fish-pole 
whip.  Suddenly  not  only  the  distant  scene,  but  the  pale  grey,  almost 
dazzling  prospect  of  neighbouring  walls  and  fields  was  swallowed  up  in 
dust.  A  strong  north-west  wind  had  sprung  up.  Soon  it  increased  to 
a  gale,  and  I  bad  to  leave  the  roof  to  two  gourds  rolling  merrily  amid 
clouds  of  blinding  dust.  By  sitting  low  on  the  warm  mud  oTcn  filling 
half  my  room,  I  could  have  obtained  light  enough  for  my  work,  if  the 
room  had  not  been  darkened  by  the  heetds  of  a  dozen  or  twenty  Dungans, 
or  Mohammedans  of  Chinese  race,  whose  eyes  were  glued  to  holes  torn 
or  suoked  in  the  pajier  windows. 

That  evening,  as  my  Chanto  host  was  entertaining  me  by  playing  on 
a  marvellously  slender,  long-neoked  tambourine,  he  remarked,  "  This  wind 
is  nothing.     Von  just  wait." 

Two  days  later  we  were  camped  in  the  reedy  salt  plain  20  miles  to 
I  *2 
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the  east,  beside  a  stone  wall  made  of  blocks  of  rook-salt.     An  eyening 
gale  came  up,  and  blew  over  my  tent  and  that  of  the  men. 

"  This  is  nothing,"  said  the  host,  who  had  become  our  guide.  **  Just 
wait  till  April  or  May.  Then  the  wind  takes  the  roofs  off  houses,  and 
leaves  the  young  wheat  with  2  or  3  inches  of  its  roots  swept  bare  of 
earth.  All  this  wind  comes  from  a  little  lake  on  the  way  to  Urumchi. 
There  is  an  iron  gate  in  the  lake,  and  it  is  only  half  shut.  If  any  one 
could  shut  it,  the  wind  would  stop." 

I  visited  the  lake  on  the  way  to  Urumchi — the  seat  of  the  Chinese 
viceroy  of  the  "  new  province  " — 100  miles  north-west  of  Turfan,  and  saw 
the  reason  of  the  legend.  Two  monoliths,  about  7  feet  high,  stand  near 
the  shore.  Near  them  there  are  a  number  of  artificial  mounds  of  varioos 
sizes,  and  several  lines  composed  of  groups  of  stones.  Each  group  con- 
sisted originally  of  about  eight  boulders  from  1  to  3  feet  in  diameter, 
arranged  in  a  circle  perhaps  6  feet  across.  The  whole  aspect  of  these 
relics  of  an  unknown  race  is  almost  identical  with  that  of  the  mounds 
which  I  saw  in  1903  with  Prof.  Davis,  of  Harvard,  at  Son  Kul  and  Issik 
Kul,  600  miles  to  the  west. 

The  climate  of  Turfan  is  characterized  by  extremes  in  other  respects 
as  well  as  in  its  winds.  On  March  5,  a  quiet  sunny  day,  the  temperature 
was  2°  below  zero  Fahrenheit  at  sunrise,  but  rose  to  54°  above  zero  at 
noon  in  the  shade  of  a  high  cliff.  The  summer  in  this  mid-continental 
basin  is  of  necessity  very  hot,  as  might  be  expected  in  a  place  300  feet 
below  sea-level.  Horses,  cows,  sheep,  and  camels  die  unless  driven  to  the 
mountains.  Only  the  hardy  donkey  can  live  through  many  seasons.  In 
1894,  when  a  Russian  expedition  spent  a  year  at  Lukchun,  on  the  east 
side  of  the  basin,  the  mean  temperature  of  June  and  August  was 
SI""  Fahr.,  and  of  July  91*^,  and  the  absolute  maximum  118°.  Such 
temperatures  as  those  of  Turfan  render  exertion  of  every  kind  almost 
impossible  in  summer,  but  they  make  the  fruits  of  the  region  most 
luscious.  At  the  beginning  of  March  J  found  fresh  melons,  grapes, 
apples,  and  pears  in  the  markets,  all  of  them  most  delicious  and  perfectly 
preserved.  Tho  only  exception  was  a  kind  of  pear  which  is  never  sold 
until  it  is  rotted,  as  the  flavour  is  then  supposed  to  be  best.  In  summer 
the  variety  of  fruits  is,  of  course,  greater.  The  heat  is  so  intense  that 
melons  are  cut  into  strips  and  dried  in  the  sun.  In  most  parts  of  the 
world  they  would  rot  long  before  they  became  dry. 

According  to  the  Chinese,  the  summer  is  so  hot  that  during  the  day 
tho  birds  all  gather  in  the  shade  of  the  trees  beside  the  rivers.  If  one 
of  them  flics  up  ho  is  scorched  to  a  cinder,  and  falls  sizzling  into  the 
water.  Another  Chiuose  yarn  affirms  that  the  heat  is  so  great  that 
after  blowing  on  your  rice  to  cool  it,  you  must  ply  your  chop-sticks 
as  fast  as  possible.  If  you  do  not,  tho  rice  will  become  hot  again 
and  burn  you.  In  winter,  as  might  bo  ex})ectod,  Turfan  is  cold. 
The  mean  temperature  iu  January,  1894,  was  15  ,  and  the  minimum 
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—  6°  Fahr.,  which  seems  high  in  view  of  the  temperature  of  —  2°  which 
I  experienced  on  March  2,  1906.  Snow  never  falls;  at  least,  my  host 
at  Doksnn  said  that  during  the  forty  years  of  his  life  he  had  never  seen 
any  there,  although  it  falls  yearly  on  the  mountains  round  about 
Eain,  he  added,  is  almost  equally  rare.  Once  or  twice  each  summer 
it  falls  in  sufficient  quantity  to  wet  the  ground,  though  not  to  run. 
Once  in  ten  years  or  so  there  is  a  cloud-burst,  and  raging  floods  ruin 
fields  and  houses. 

In  order  to  see  as  much  of  Turfan  as  possible  in  a  short  time,  I 
planned  to  go  around  the  periphery  of  the  basin  with  horses,  sending 
my  camels  to  the  capital,  also  called  Turfan,  to  be  sold.  It  proved 
impossible  to  carry  out  this  plan  entirely,  because  south  of  the  playa  of 
Bojanti  there  is  no  water.  When  we  tried  to  go  north  of  the  playa, 
there  was  so  much  water  that  three  horses  sank  into  the  mud  so  deeply 
that  we  were  obliged  to  unload  them  before  they  could  extricate  them- 
selves. At  Deghar,  the  most  eastern  village  which  I  visited^  we  found 
a  queer  anomaly.  Although  the  village  lies  in  an  almost  rainless  region 
at  the  foot  of  some  of  the  highest  sand-dunes  in  the  world,  it  not  only 
has  sufifered  from  occasional  floods,  but  the  houses  have  to  be  rebuilt 
every  five  years  because  they  sink  into  the  mud.  The  plain  of  Tnrfim 
is  so  flat  that  in  spring  underground  water  from  the  mountains  bonverts 
hundreds  of  square  miles  into  impassable  muck.  It  might  be  expected 
that  plants  would  grow  abundantly,  as  in  the  zone  of  vegetation  of 
the  great  Lob  basin  to  the  south.  So  they  do,  to  a  certain  extent, 
and  have  done  much  more  extensively  in  the  past.  On  the  whole, 
however,  the  water  dries  up  so  early  in  the  season  that  only  oamel-thom 
and  a  few  reeds  can  flourish. 

The  chief  physical  features  of  Turfan,  aside  from  its  arid  climate 
and  strong  north-west  winds,  are  illustrated  in  the  accompanying  map 
and  section.  As  is  usual  in  the  enclosed  basins  of  arid  regions,  there 
are  four  chief  divisions  arranged  concentrically,  namely,  the  mountains, 
the  Piedmont  gravels,  the  habitable  plain  of  fine  soil,  and  the  central 
lake  or  playa.  The  crests  of  the  peripheral  ring  of  mountains  form  the 
boundaries  of  the  Turfan  drainage  area,  measuring  about  80  miles  from 
north  to  south,  and  nearly  200  from  east  to  west.  On  the  north  and 
west  the  Bogdo  and  other  ranges  of  the  eastern  part  of  the  Tian  Shan 
system  rise  to  a  height  of  from  12,000  to  14,000  feet,  and,  being  com- 
paratively well  supplied  with  rain  and  snow,  form  the  source  of  the 
chief  streams.  In  most  places  the  lofty  mountains  are  difficult  to 
traverse,  so  the  roads  must  follow  deep,  precipitous  gorges ;  but  in  the 
neighbourhood  of  Davanchin,  near  the  Lake  of  the  Winds,  mentioned 
above,  there  is  a  pass  only  3700  or  3800  feet  above  the  sea.  This  is 
the  lowest  point  in  the  whole  of  the  vast  circuit  of  mountains  and 
plateaux  which  hem  in  the  great  basin  region  of  Chinese  Turkestan, 
extending  nearly  1500  miles  from  east  to  west  and  500  or  600  from 
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laortfa  to  Boatb.     Wright"  haa  reoently  stated  that  "all  through  Ter- 

I' tiary  timoB "  this   pass  served   as  a  oonnecting  ohanQel   between   the 

I  Arctic  ocean,  whioh   then  covered   Siberia,  and   a  great  iaterior  sea 

1  Western  and  Central  China.     He  further  holds  that  since  man  has 

I  Dccnpied  the  Earth  there  has  occurred  a  brief  submergence  by  which 

[  the  whole  of  Northern  and  Central  Asia   was  covered  by  the  ocean 

at  the  time  of  the  Noaohian  deluge,  and  the  paea  near  Davanchin  waa 

converted  into  a  strait  connecting  an  inner  and  an  outer  sea,  as  the 

Stmt  of  Gibraltar  conneots  the  Mediterranean  and  the  Atlantic.     The 

theory  is  most   interesting;    but  I  found   absolutely  no  evidenoe   to 
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snpport  it.  Central  Asia  does  not  appear  to  have  been  covered  by 
the  ocean  since  Eocene  times,  at  the  beginning  of  the  Tertiary  era 
millions  of  years  ago. 

In  contrast  to  the  lofty  monntains  on  the  north  and  west  sides  of 
Tnrfan,  those  to  the  south  are  low,  with  well-rounded,  mature  forma. 
They  are  intensely  dry,  and  well  deserve  the  name  of  Cheul  Tagh — the 
Desert  mountains.  The  few  springs  are  nsnally  saline,  and  there  are 
no  perennial  streams.  Nevertheless,  during  periods  of  occasional  rain- 
fall th^  are  areas  of  rapid  erosion,  like  all  the  other  mountains. 

The  other  three  concentric  divisions  of  'i'urfan  are  areas  of  deposition. 

•  'Hdeotiflo    Conflnnatiom   of   Old   Teitomont   IIIstoTy'   (Oberlin,   Ohio,   190(1), 
}.  2H,  »02,  8(I!)~3IE,  321. 
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The  coarser  waste  carried  by  floods  is  deposited  at  the  base  of  the 
mountains  as  a  zone  of  Piedmont  grayol.  In  the  course  of  ages  the 
gravel  has  gradually  accumulated  to  great  depths,  burying  the  lower  slopes 
of  the  mountains,  and  forming  a  broad  barren  expanse  like  a  beach  of 
shingle  from  6  to  20  miles  wide.  In  its  dry  porous  depths  most  of  the 
streams,  even  those  from  the  highest  mountains,  gradually  lose  them- 
selves, disappearing  completely.  At  the  inner  edge  of  the  zone  of 
Piodmont  gravel— that  is,  at  the  edge  farthest  removed  from  the  moun- 
tains— pebbles  give  place  to  fine  clayey  deposits  forming  a  smooth 
plain.  The  plain  is  covered  with  reeds  and  camel-thorn,  half  of  which 
are  dead.  Villages  dot  it  here  and  there  where  water  can  be  procured 
for  irrigation.  As  one  approaches  the  centre  of  the  basin,  the  plain 
becomes  more  or  less  saline,  and  the  clumps  of  trees  characteristic  of 
villages  give  place  to  grey  towers  of  adobe,  marking  sites  once  occupied 
by  man,  but  now  no  longer  habitable  for  lack  of  water.  Finally,  in  the 
lowest  part  of  Turfan,  300  feet  below  sea-level,  the  saline  plain  gives 
place  to  a  still  more  saline  playa,  the  central,  reservoir  toward  which 
flow  all  the  centripetal  streams  from  the  mountains,  though  only  the 
one  from  Davanchin  is  able  to  reach  it  for  more  than  a  few  days  at 
a  time. 

The  peripheral  upland,  the  Piedmont  gravel  zone,  the  inhabited 
plain  of  fine  soil,  and  the  salt  lake  or  playa  fed  by  withering  centripetal 
streams, — all  these  are  typical  features  of  the  basins  of  arid  regions. 
Two  features  of  Turfan,  however,  are  peculiar:  the  vast  accumulations 
of  sand  at  the  eastern  end  of  the  plain,  and  the  little  range  of  the  Fire 
mountains  on  its  northern  border.  The  sand  has  been  taken  from  the 
plain  and  from  the  gravel  zone  by  the  prevailing  north-west  gales,  and 
has  been  piled  into  enormous  dunes  500  or  600  feet  high.  It  is  dark 
in  colour,  because  the  mountains  from  which  it  was  originally  derived 
are  composed  largely  of  basaltic  lava.  It  forms  an  absolutely  desert 
region,  into  the  centre  of  which  the  natives  never  penetrate,  so  far  as 
I  could  ascertain.  They  speak  of  the  "  Sand  mountains  "  as  an  unknown 
region  into  which  they  dare  not  venture  far,  the  home  of  goblins  and 
demons  dwelling  in  ruined  cities  which  were  buried  in  sand  because  of 
the  gross  immorality  of  the  inhabitants. 

The  Fire  mountains  are  not  volcanic,  although  their  name  has  given 
rise  to  the  oft-repeated  fiction  that  an  active  volcano  exists  in  Central 
Asia.  There  is  nothing  of  the  sort.  The  name  was  given  to  them  by 
the  Chinese  because  of  the  brick -red  colour  of  the  sandstone  of  which 
they  are  composed.  The  sandstone  is  largely  of  Tertiary  age,  but  part 
of  it  perhaps  dates  back  as  far  as  the  Cretaceous.  It  varies  from  very 
coarse  to  very  fine  in  texture,  and  is  often  interrupted  by  bands  of 
light-coloured  clayey  shale  or  of  gypsum.  Everywhere  it  is  fall  of 
ripple-marks,  raindrop  prints,  mud  cracks,  and  the  like.  These  features, 
together  with   the   absence   of  fossils,  the   inconstancy   of  individual 
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l«yera,  and  the  prevaitiug  red  colour,  show  tliat  the  strata  n 
Gub-aerially,  and  that  the  Tiirfan  basin  has  not  been  submerged  boneatb 
the  aea  during  reoent  geolo^poal  times.  Thoy  also  prove  that  throughout 
the  Tertiary  period  the  olimatu  wae,  for  the  mi«t  part,  as  dry  ae  it  now  is. 
The  stmcture  of  the  Fire  niountaiiia  will  be  readily  understood  from 
the  ori»s-Beotion  on  p.  254.  At  a  very  recent  date,  geologically  speaking, 
a  fault  or  dislocation  (A-B  in  the  oroaa-scction)  took  plaoe  along  an  east- 
aud-wesl  line  parallel  to  the  Bogdo  range  nnd  aliout  40  miles  from  the 
_main  crest.  North  of  the  fault  a  long  narrow  strip  of  the  Earth'a  cnist 
'•  milcK  wide  was  uplifted  and  tilted  so  that  it  dipped  northward. 
t  the  south  the  plain  of  fine  soil  dropped  to  a  lower  level,  and  the 


front  of  the  tilted  strip  was  loft  aa  a  steep,  inaoccBsible  rod  escarpment 
shout  2i>00  feet  high.  At  its  western  end,  beyond  the  low  place  in  the 
mountains  where,  as  the  map  shows,  Turfan  is  located,  the  fault  8]ilitB 
into  two  parts,  giving  rise  to  two  steep  south  ward -facing  escarjiraents. 
The  recency  of  the  Turfan  faults  is  proved  by  their  relation  to  allnvial 
terraces.  In  Turfan,  as  in  the  other  arid  regions  of  (!'entrnl  Asia,  the 
altemaling  moist  and  dry  climates  of  glacial  and  interglacial  epochs 
caused  the  streams  to  form  five  terraces.  Tlie  oldest  is  large  and  muoh 
diaaected,  the  youngest  very  small  and  fresh.  All  five  of  the  terraces 
are  fonnd  in  the  valleys  which  cut  across  the  Fire  mountains,  but  only 
the  two  lower  onea  are  ountinuous  on  both  sides  of  the  fault  line.     The 
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other  three  were  cut  off  by  the  fault,  and  end  in  mid-air  where  they 
reach  the  esoarpment.  On  the  downthrown  side  Bonth  of  the  fault 
they  haye  been  completely  buried  in  more  recent  deposits.  Evidently 
the  little  red  range  of  the  Fire  mountains  did  not  come  into  existence 
until  the  three  major  glacial  epochs  had  passed  away.  By  that  time 
man  certainly  existed  in  Europe  and  probably  in  Asia. 

The  occurrence  of  the  Fire  mountain  fault  was  most  fortunate  for 
man.  If  the  inner  edge  of  the  Eone  of  IMedmont  grayel  merged  every- 
where into  the  finer  deposits  of  the  central  plain,  most  of  the  water  from 
the  mountains  would  be  irrecoverably  lost.  Part,  perhaps,  would  reappear 
in  the  form  of  a  zone  of  vegetation,  as  it  does  in  the  Lob  basin,  but, 
nevertheless,  Turfan  would  be  almost  uninhabitable.  While  the  red 
range  was  being  uplifted,  floods  from  the  Bogdo  range  out  gashes 
across  it — narrow  red  canyons  with  wonderful  scenery.  A  glance  at 
the  section  on  p.  254  shows  that  the  heads  of  the  canyons  penetrate 
into  the  very  heart  of  the  gravel  deposits  which  deeply  fill  the  hollow 
between  the  Bogdo  range  and  the  Fire  mountains.  Thus  most  of  the 
water,  which  seems  to  have  been  lost  at  the  base  of  the  higher  nmge,  is 
brought  to  light  again.  It  wells  out  in  springs  at  the  upper  ends  of 
the  canyons,  where  it  supports  a  few  villages  upon  the  narrow  terraces; 
then,  with  ever-increasing  volume,  it  dashes  down  the  steep  red 
gorges  and  emerges  upon  the  central  plain,  where  it  supports  the 
largest  among  the  flourishing  oases  of  Turfan.  Farther  sonth  and  on 
either  side  of  the  main  streams  frt)m  the  canyons,  no  sarfaoe  water  is 
available  for  irrigation.  Hence  the  people  have  adopted  the  Fenian 
device  of  the  "  kariz.**  This  is  an  artificial  scheme  for  doing  what  the 
red  canyons  do — that  is,  for  tapping  the  water  stored  deep  under- 
ground. Along  the  line  of  greatest  slope  of  the  central  plain  a  tmmel 
is  dug.  It  slopes  at  a  less  angle  than  the  surface  of  the  ground.  Thus, 
beginning  as  an  open  ditch,  it  soon  assumes  the  form  of  an  nndergioaiid 
tunnel,  reached  by  wells  from  the  plain  above,  and  lying  farther  and 
farther  below  the  surface  as  it  is  followed  mountainward.  Near  iti 
head  it  reaches  layers  of  gravel  or  earth  which  are  saturated  with 
water.  This  flows  down  the  gently  sloping  ''kariz"  until  it  reaches 
the  mouth  of  the  tunnel,  and  then  comes  to  the  light  to  support  i 
village.  Unfortunately,  '*  kariz  *'  water  is  more  or  less  saline,  and.soon 
ruins  the  fields,  unless  they  are  very  heavily  manured.  The  lines  of 
wells  by  which  the  '*  kariz  *'  are  entered  and  cleaned  form  one  of  the 
most  unique  features  of  Turfan.  Everywhere  one  sees  them  by  the 
score,  each  consisting  of  a  mile  or  two  of  crater-shaped  piles  of  gra^ 
surrounding  the  dosed  mouths  of  the  wells,  which  lie  a  few  hundred 
feet  apart.  An  imaginative  Chinese  told  Sir  Frank  Younghnsband  that 
the  hundreils  of  wells  were  the  work  of  an  invading  army  of  his  fellow- 
Celestials,  who  found  that  the  heat  of  Turfan  made  water  scarce. 
Every  spring  each  *' kariz"  is  cleaned.     Professional  ** karis *'-men  go 
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down  the  wella  and  olean  out  the  year's  accnmnlation  of  mad,  together 
with  a  Ta«t  namber  of  water-snakes,  so  I  was  told. 

Looking  at  Turfao  as  a  whole,  the  scenery  of  the  baain  is  on- 
interesting.  The  lake  is  a  mere  muoky  ealt  swamp  ;  the  plain,  e*aept 
where  there  are  Tillages,  ia  a  monotonous  espanae  of  reedy  atnhble  and 
olay,  with  a  little  camel-thorn ;  the  gravel  slopes  are  dreary  waatea  of 
hftrretinoes  ;  the  Sand  mountains,  though  striking,  are  peculiarly  sombre, 
by  reason  of  the  dark  groy  and  deep  purple  shades  of  the  long  slopes. 
They  laok  the  delicate  details  ao  beautiful  in  sand  depoaita  of  lighter 
weight  and  oolonr.  The  Desert  mountains  on  the  south  are  so  flat- 
tnpped  and  subdnod  in  general  outline  that  one  gladly  turna  from  them  ; 


I 
I 


even  the  high  Bogdo  range  on  the  north  arouaea  enthusiaam  only  when 
one  approaches  it  much  more  closely  than  the  ordinary  traveller  or 
inhabitant  of  Turfan  is  likely  to  do.  One  feature  alono,  the  little  rod 
range  along  the  fault-line,  redeema  Turfan  from  being  utterly  common- 
place and  almost  nninhabi table. 

I  first  traveraed  the  Fire  mountains  north  of  Liikchun,  at  the 
weat«m  end  of  the  great  sand  area.  As  our  oaravan  approached  the 
monntains,  the  way  led  beside  a  awift  brook,  bordered  by  rowa  of 
willow,  eleagnua,  and  poplar  trees,  and  by  orchards  full  of  fruit-trees, 
A  mile  from  the  centre  of  Imkchun  the  gnide— by  order  of  the  wang. 
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or  native  prince,  a  friendly  boy  of  seventeen — ^led  ns  to  a  large  mud 
structure,  that  we  might  see  a  wonderful  innovation.  It  proved  to  be 
a  little  cotton-gin,  made  within  a  dozen  miles  of  my  home  in  Massa- 
chusetts. It  had  been  exported  to  Russia,  taken  to  Siberia,  and  then 
carried  1000  miles  on  camels  to  Turfan.  The  fact  that  my  people 
could  make  such  a  marvellous  machine  raised  me  greatly  in  the  esteem 
of  the  natives,  and  seemed  to  make  them  think  that  'the  Russians  had 
wronged  them  by  sa^'^ing  that  it  had  come  from  RuFsia. 

On  leaving  the  cotton -mill  we  soon  came  to  the  base  of  the  steep 
rod  escarpment.  The  form  is  enough  to  prove  its  youth.  It  rises 
precipitately  from  a  smooth  base-line,  which  stretches  away  in  an  almost 
straight  line  far  to  the  east  and  west.  There  are  no  projecting  spurs, 
no  retreating  valleys.  The  canyons  do  not  widen  at  their  mouths,  but 
end  abruptly  at  the  escarpment.  The  transition  from  the  canyons  to 
the  plain  is  so  sudden  that  later,  after  having  come  down  a  gorge  to 
the  escarpment,  1  felt  as  one  does  when  he  turns  an  angle  in  a  narrow 
path  in  a  dense  forest,  and  unexpectedly  finds  himself  looking  out  over 
the  unbounded  sea.  On  entenng  the  canyon  above  Lukohun  we  found 
ourselves  beside  a  rushing  brook,  plunging  over  naked  red  rock  between 
high  cliffs  of  gravel  forming  terraces,  or  of  sandstone  forming  the  main 
mass  of  the  mountains.  The  wildness  of  the  scenery  set  my  Ladakhi 
servants  from  Northern  India  to  talking  merrily  of  their  far-away 
gorges  in  the  lofty  Himalayas.  At  the  end  of  4  or  6  miles  we  emerged 
from  the  canyon  at  the  village  of  Lemjin,  lying  on  the  terraces  a  little 
downstream  from  the  springs  in  the  Piedmont  gravel.  As  we  rode 
westward  along  the  northern  base  of  the  Fire  mountains,  an  utterly 
different  type  of  scenery  prevailed — a  vast  expanse  of  naked  gravel, 
stretching  northward  for  mile  after  mile  to  the  base  of  the  Bogdo  range, 
and  risinj;  gently  southward  toward  the  top  of  the  low  featureless 
back  slope  of  the  re<l  range.  Then  wo  turned  south  again  into  the 
narrow  canyon  of  Tuyok,  and  at  once  were  in  another  world. 

When  we  came  upon  the  huge  ancient  monastery  or  Buddhist 
lamasery  of  Tuyok,  built  largely  in  caves  dug  in  the  terraces,  we  felt 
as  if  we  had  suddenly  l>een  transported  to  Ladakh  and  the  Himalayas. 
The  village  of  Tuyok,  itself  a  mere  strip  on  the  narrow  terraces  at  the 
mouth  of  the  canyon,  might  well  have  been  in  the  Indus  valley.  Turfan 
is  crowded  with  the  ruins  of  Buddhist  temples  and  lamaseries.  Each  of 
the  ancient  holy  places  has  retained  its  character  in  spite  of  the  ohange 
from  Buddhism  to  Mohammedanism,  and  the  shrines  of  the  past  are  the 
shrine8  of  to-day.  The  chief  of  them  is  here  at  Tuyok.  The  head 
sheikh  entertained  me  in  Lis  own  house.  With  the  freedom  from 
fanaticism  characteristic  of  the  Chantos,  he  took  me  into  the  inner 
shrino,  when^  onlinary  pilgrims  are  not  jH>rmitted  to  enter.  I  fear 
it  was  a  case  of  the  power  of  the  purse.  He  supposed  that  boundless 
wealth  must    belong  to  a  man  who  travelled  with  a  caravan  costing 
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twelve  or  fifteen  Bbiilingu  a  day — ait  much  aa  the  wages  of  a  labouring 
man  for  a  muntk.  When  tbo  sheikh  first  heard  of  my  apjiroaoh,  Lo 
oeut  a  hasty  moBsougor  to  recall  hia  mother,  who  had  stiirted  that 
morning  for  LukohuD  to  attend  the  weildiug  of  the  boy  Wang,  I 
remonstrated  on  hearing  of  this,  hut  the  itheikh  answered — - 

"If  the  Wang  should  seo  her  at  the  wedding,  and  know  that  she  had 


left  great  guests  at  homo  unoared  for,  he  would  be  very  angry.  He 
sent  a  8i]ceial  meGHage  that  we  wore  to  show  you  every  honour," 

Etiquelte  obliged  the  sheikh's  wife  to  mortify  her  curiosity,  and 
hide  her  face  and  run  away  whenever  she  naw  me ;  but  his  mother, 
simply  Leeause  she  was  his  mother,  could  not  only  speak  ttt  me,  but 
uonlJ  bring  meals  to  my  room,  though  her  son  must  set  them  before  me. 

Tnyok  is  a  pecnliar  town.  All  of  its  two  hundred  and  fifty  families 
li»e  by  grape  anlture.      They  say  that   they  raise  abuolutely  nothing 
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else,  exoept  a  little  firoit  and  a  few  vegetables  for  their  own  consumption. 
Their  grapes,  a  small,  seedless,  green  variety,  are  taken  to  Peking  for 
the  emperor's  table.  The  raisins  made  from  them  are  the  best  that  I 
have  ever  tasted. 

In  oonneotion  with  Tuyok  and  its  special  industry,  it  would  be  of 
great  interest  to  attempt  a  study  of  the  influence  of  physical  environ- 
ment in  moulding  the  habits  and  character  of  the  people  of  Turfiin,  and 
of  the  results  of  the  commingling  of  Ohantos,  Chinese,  and  Mongols  in 
this  somewhat  cosmopolitan  basin.  It  must  suffice,  howeyer,  to  say 
that  most  of  the  inhabitants  are  Chantos  belonging  to  the  same  some- 
what mixed  Aryan  race  as  the  rest  of  the  people  of  Ohinese  Turkestan. 
Their  ancestors  came  to  Turfan  a  century  or  two  ago  from  Kashgar, 
Ehotan,  Ak  Su,  and  other  parts  of  the  Lob  (Tarim)  basin. 

Archeeologically  and  historically  Turfan  is  of  unusnal  interest, 
because  of  the  abundant  evidence  that  a  great  physical  change  has 
come  over  the  country  during  the  Christian  era.  The  number  of  ruins 
is  extraordinary.  Most  of  them  date  from  the  Middle  Ages.  A  few 
of  the  ruins  have  been  investigated  by  Eussian  travellers,  whose  reports 
are  for  the  most  part  inaccessible;  but  it  remained  for  the  recent 
German  expedition  under  Le  Coq  to  study  the  archseology  of  Tur£Em 
for  the  first  time  with  any  great  degree  of  thoroughness  and  scientific 
method.  The  reports  of  this  expedition  may  be  expected  to  throw  a 
flood  of  light  on  the  history  of  Central  Asia,  and  especially  upon  the 
climatic  changes  to  which  the  country  has  been  subject.  Turfan  must 
be  peculiarly  sensitive  to  changes  of  climate  because  of  its  complete 
isolation  from  the  rest  of  the  world  by  high  mountains,  its  extreme 
mid-continental  position,  and  the  almost  rainless  character  of  the  basin 
floor  as  contrasted  with  the  more  ample  precipitation  of  the  surrounding 
mountains.  Hence,  if  changes  of  climate  have  occurred  in  Asia  during 
historic  times,  and  if  they  have  exerted  an  appreciable  influence  upon 
human  history,  the  relation  between  climate  and  history  ought  to  be 
peculiarly  manifest  in  Turfan. 

After  the  long  Tertiary  era  of  dry  climate,  of  which  we  have  seen 
evidence  in  the  red  strata  of  the  Fire  mountains,  Turfan,  in  common 
vrith  the  rest  of  the  world,  experienced  the  climatic  vicissitudes  of  the 
Glacial  period.  There  were  no  glaciers  in  the  region,  except  in  the 
higher  mountain  valleys,  but  the  moister  or  cooler  state  of  the  atmo- 
sphere caused  the  rivers  and  lakes  to  increase  greatly  in  size.  Hence, 
the  teim  "  fluvial "  may  properly  be  substituted  for  **  glacial "  in  order 
to  avoid  the  implication  of  glaciation  when  speaking  of  non-glaciated 
regions  like  Turfan.  In  Europe  and  America  it  is  now  generally  agreed 
that  the  Glacial  period  consisted  of  several  glacial  epochs  of  ice-advance 
separated  by  iutorglacial  epochs  of  warmer  or  drier  climate,  during 
which  the  ice  retreated.  In  Turfan  river-terraces  and  old  shore-lines 
dhow  that  at  the  same  time  there  was  a  similar  series  of  cool  or  moist 
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fluvial  epochs  of  river  and  lake  expansion  alternating  with  dry  inter- 
fluvial  epochs  of  river  and  lake  contraction.  Each  BQOoeeding  epooh 
was  less  severe  than  its  predecessor,  just  as  successive  glacial  epochs 
in  Europe  were  leas  and  less  severe. 

At  Turfan,  however,  'there  is  a  series  of  alternating  lacustrine  and 
non-)acnetrine  deposits,  which  indicate  that  previous  to  the  series  of 
decreatingly  severe  fluvial  epochs  mentioned  in  the  last  paragraph,  there 
was  a  similar  series  of  increasingly  severe  epochs.  The  deposits  consist 
in  part  of  pale  greenish  strata  of  solid  clay,  which  was  evidently  deposited 
in  the  deep  water  of  a  large  lake,  the  expansion  of  the  present  playa  of 
Bojanti.     At  top  and  bottom  these  typical  lacustrine  strata  pat^s  into 
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others,  which  were  dearly  laid  down  subaerially  or  in  water  so  shallow 
that  plants  tlirove  vigorously.  Part  of  the  non-lacustrino  strata  are 
compoaed  of  sand;  others  consist  of  clay  full  either  of  the  foi^sil  roots 
of  reeds,  or  of  black  carbonaceous  matter  derived  from  pl&nta  of  un- 
known species;  still  others  take  the  form  of  bog  iron  ore,  and  some  of 
genuine  ooal.  Here  and  there  in  the  non-laoustriue  bods  petrified 
trees  are  found.  The  number  of  alternations  between  lacustrine  and 
nou- lacustrine  strata  amounts  to  at  least  five,  and  probably  more.  All 
wf  the  strata  were  probably  deposited  previous  to  the  beginning  of  the 
deereanngly  severe  series  of  climatic  osciUatiuns  recorded  in  the  terraces 
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and  beaches,  and  corresponding  to  the  oscillations  of  the  Glacial  period 
in  colder,  moister  lands.  Two  hundred  miles  south  of  Turfan  on  the 
borders  of  the  enclosed  lake  of  Lob  Nor,  and  1700  miles  to  the  south-east 
around  the  similar  shallow  lake  of  Seistan,  in  eastern  Persia,  alter- 
nating lacustrine  and  non-lacustrine  strata  are  found  of  essentially  the 
same  nature  as  those  just  described.  The  chief  difference  is  that  at  Lob 
and  Seistan  there  is  no  coal.  The  layers  full  of  reeds  are  succeeded  by 
distinctly  subaerial  strata  of  a  pinkish  colour,  full  of  little  stream- 
channels  and  other  marks  of  running  water,  and  sometimes  showing 
rain-prints  and  inud-craoks,  which  could  only  be  formed  when  the  surface 
was  exposed  to  the  air.  From  the  evidence  of  these  three  places  it  seems 
safe  to  conclude  that,  in  central  Asia  at  least,  the  Glacial  or  Fluvial  period 
consisted  of  a  long  series  of  climatic  changes  involving  ten,  and  probably 
more,  complete  cycles,  during  each  of  which  the  climatic  passed  from 
warm  or  dry  to  cold  or  wet  and  back  again.  At  first  the  extremes  of  a 
given  cycle  were  mild,  but  gradually  they  increased  in  severity  until  a 
maximum  was  reached,  since  which  time  they  have  decreased. 

In  many  parts  of  Asia  there  is  evidence — some  of  which  has  already 
been  set  forth  in  the  Journal — that  the  last  faint  climatic  pulsations  of 
the  Fluvial  period  are  still  in  progress.  Apparently  two  thousand  years 
ago  the  country  was  decidedly  cooler  and  moister  than  it  now  is.  The  early 
centuries  of  the  Christian  era,  the  Dark  Ages,  appear,  however,  to  have 
been  characterized  by  great  aridity  culminating  approximately  in  the 
seventh  or  eighth  century.  Since  that  time  there  seems  to  have  been  a  com- 
plete, though  mild  climatic  cycle;  that  is,  during  the  Middle  Ages  thvre 
was  a  partial  return  to  the  moister  conditions  of  earlier  times,  while  now 
the  country  has  again  become  almost  as  arid  as  it  was  during  the  Dark 
Ages.  There  are  many  reasons  for  believing  that  this  conclusion  applies  to 
Turfan.  Unfortunately,  we  know  but  little  as  yet  of  the  oonditionB 
prevailing  in  Turfan  previous  to  about  800  a.i).,  but  since  that  time 
there  seems  to  have  been  a  great  climatic  change.  Grum-Grshimailo,  a 
Russian  explorer,  visited  Turfan  in  188tt.  Ho  says  that  though  the 
swamp  or  playa  was  then,  as  now,  very  small  and  almost  dry,  Chinese 
records  and  an  old  Turfan  song  soems  to  indicate  that  formerly  there 
was  at  least  a  largo  reed-swamp,  if  not  a  lake.  The  ruins  of  the  town 
of  Cbong  Assa  and  of  the  lamasery  of  Kiohik  Assa,  at  the  east  end  of 
the  swamp  near  a  river-bod  which  is  now  dry,  point,  he  thinks,  to  desic- 
cation. **  It  would  be  of  uncommon  interest,"  he  says,  "  if  one  could 
somehow  know  when  this  ri\'er  existed.  The  well-preserved  river- 
bed, the  finely  marked  terraces,  the  ruins  of  the  monastery  of  Assa  on 
the  bank,  and  a  great  number  of  isolated  walls  which  are  now  half 
buried  in  sand — all  these  indicate  that  the  river  decreased  in  size 
comparatively  recently." 

My   own   observations   agree   with  this   on  the  whole,  although  I 
should  judge  that   the  ancient  water-supply  of  Assa   came   from  the 
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north  mtber  than  from  the  east.  The  largest  of  all  the  niinB,  Gnitn- 
Grahimailo  proceoda,  are  those  of  Kara-Khoja,  a  townwhich  waafonnded 
between  874  and  913  a.h.  After  exioting  through  mediteval  times,  it 
was  finally  abaiitloned  at  some  time  after  1644  a.d.  The  existence  of 
Ibia  town  ooincidea  with  tho  period  of  comparative  recovery  and  slightly 
greater  water-supply,  which  we  have  inferred  during  the  Middle  Ages. 
In  the  days  of  Kara-Khoja,  Turfan  waa  renowned  for  its  library,  its  art, 
and  its  craft,  aa  well  as  its  might  in  war.  To-day  nothing  of  this 
remains.  Formerly  the  i-eglon  was  so  thickly  populated  that  the  chief 
of  Gaochan,  an  unidentified  town,  could  put  ten  thousand  men  in  the  field. 
"  If,"  to  qnote  the  Russian  explorer  once  more,  "  the  land  was  so  fruit- 


ful, and  the  population  ao  dense,  the  tiuestion  naturally  arises,  whence 
came  the  necessary  water  for  the  irrigation  of  the  fields,  and  for  the 
support  of  the  inhabitants."  Gmm-Gi-shimailo  hints  that  the  "kariz" 
may  formerly  have  been  more  abundant  tlian  now,  but  his  main  con- 
clnsion  is  that  a  change  of  climate  has  taken  place.  Ho  does  nr)t, 
however,  attempt  to  decide  whether  the  change  was  uf  local  or  of  wide- 
ftp  read  oocnri'ence. 

The  correctness  of  Grum-Grsbimailo'e  conclusion  as  to  the  density  of 
the  ancient  population  is  fnlly  borne  out  by  the  vaat  number  of  ruins. 
They  dot  the  plain,  not  only  in  districts  which  are  now  inhabited,  hnt  in 
more  remote  regions  where  no  surface  water  is  now  available,  and  whore 
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the  underground  supply  is  saline.  Ten  snoh  plaoes  (Cholak,  Assa 
Mazar,  Pokluk,  Bojanti,  Olpang,  Tara  Eariz,  Eakshal,  Ghong  Afssa, 
Kichik  Assa,  and  Kosb-Dung)  appear  on  the  map  on  p.  257,  and  I 
heard  of  others.  They  form  a  well-defined  zone  which  was  once  habit- 
able, but  is  now  too  dry  and  saline  for  hnman  ooonpation.  In  some 
cases  the  only  relics  of  man's  former  presence  are  adobe  "tnras,"  as 
Buddhist  stupas,  or  shrines,  are  called  in  this  region,  and  a  few  bits  of 
pottery.  Elsewhere,  as  at  Cholak,  Chong  Assa,  and  Eiohik  Assa,  there 
are  ruins  of  forte,  houses,  and  lamaseries.  The  stupas  appear  to  indicate 
the  sites  of  villages,  for  they  are  on  the  prolongations  of  wateroonrses  in 
places  where  agriculture  would  be  possible  if  the  streams  were  larger. 
Moreover,  in  Lulan  and  elsewhere,  such  stupas  are  the  characteristic 
mark  of  villages.  The  forts  mark  the  sites  of  larger  villages  or  towns. 
At  Chong  Assa  the  pottery-strewn  space  included  within  the  low  outer 
wall  is  about  three-qtiarters  of  a  mile  in  diameter,  indicating  a  consider- 
able population.  In  addition  to  the  main  villages  and  towns  there  were 
jtrobably  smaller  settlements  of  some  sort.  I  found  relics  of  these  in  the 
shape  of  forty  or  more  stone  gi-aves  on  the  edge  of  the  southern  zone  of 
Piedmont  gravel  between  Pokluk  and  Bojanti.  Perhaps  they  belonged 
to  shepherds,  though  now  none  come  to  the  region,  so  far  as  my  guide 
knew,  because  the  water  is  saline. 

Outside  tlie  zone  of  ruins  located  in  places  t^here  no  water-snpply  is 
now  available,  there  is,  as  the  map  shows,  a  zone  where  praoticidly  the 
whole  of  the  present  water-supply  comes  from  the  "kariz,"  althoagh 
formerly  a  population  as  dense  or  denser  than  that  of  to-day  appears  to 
have  subsisted  without  its  aid.  During  my  stay  in  Turfan  I  visited  all 
the  chief  towns,  and  made  careful  inquiries  as  to  the  total  population, 
the  proportion  of  the  total  supported  by  "  kariz,"  the  origin  of  the 
"  kariz,"  and  the  location  and  age  of  abandoned  "  kariz."  So  fiur  as  I 
could  learn,  the  "  kariz "  was  introduced  into  Turfan  from  Persia,  or 
Transcaspia  at  a  comparatively  recent  date.  The  *^  kariz  "  is  unknown  in 
the  Lob  basin  except  at  Imamla,  where  a  Turfanik  introduced  it  a  few 
years  ago.  It  has  also  been  recently  introduced  at  Kami,  east  of  Tnrfan, 
but  otherwise  it  appears  to  be  unknown  in  Chinese  Turkestan. 

My  most  intelligent  informants  were  the  Beg  of  Lukohun  and  a 
learned  mullah  of  the  same  place.  They  both  said  that  the  "  kariz  *'  was 
introduced  about  1780  a.d.,  in  the  days  of  the  Wangs  Skender  (Alexander) 
and  Yunus  (Jonah)  of  Lukchun,  and  Suliman  (Solomon)  who  built  the 
great  brick  tower  at  Turfan.  Previously  the  people  relied  on  surface  water 
and  wells.  When  I  asked  if  there  were  no  traces  of  abandoned  "  kariz  "  of 
an  earlier  time,  they  said, "  No,  none  except  those  whose  history  is  known. 
Among  the  ruins  there  are  many  old  wells,  half  tilled  with  rubbish,  but 
no  one  has  ever  found  any  trace  of  a  *  kariz.'  There  are  some  old  ones 
which  are  now  dry,  but  they  wore  all  dug  since  1 780  or  thereabouts. 
At  Assa  about  fifteen  [two  of  wbich  I  saw]  were  dug  sixty  years  ago 
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xjut  IB45],  bnt  the  water  proved  ho  saline  that  the  uliggorH  gave  them 
rithout  even  building  hoiises." 
All  the  people  with  whom  I  talked  saiJ  subatantiallj  the  same  thing, 
provided  they  had  any  idea  at  at!  about  the  matter.  On  the  whole,  it 
seems  safe  to  conclude  that  the  "  Wariz  "  is,  comparatively  speaking,  an 
innovation  in  Turfan,  and  that  the  greater  density  of  popiilation  in 
anoient  times  was  not  made  posuible  by  its  more  general  use.  On  the 
contrary,  nndor  its  Btiinnlua  there  has  been  a  marked  increase  in  pnpnla- 
D  during  the  last  oentnry,  na  I  was  told  again  and  again.  As  nearly 
I  conld  ascertain,  the  population  of  the  entire  Tiirfan  basin  consists  of 
0  fatnilieti,  or  50,f)00  sonls.     Of  these,  5400  familitis  are  snpport^^l  by 


rfaoewater,  and4100  by  "  kari?, "  water.  If  it  were  not  for  the' 
e  popalation  of  Tnrfan  wonld  be  only  60  per  cent,  as  great  as  at  present, 
and  would  not  imraber  more  than  30,00".  Only  the  towns  of  an  outer  zone 
close  to  the  Fire  monntains,  and  at  the  east  and  west  ends  of  the  basin, 
would  be  habitfthlo.  There  would  be  nothing  to  represent  the  ancient 
towns,  which,  thorigh  thoy  had  merely  surface  water  to  rely  upon,  once 
dotted  not  only  the  zone  of  the  "  kariz  "  villages,  but  also  the  still  drier, 
more  saline  zone  farther  toward  the  playa. 

lit  confirmation  of  the  evidence  of  desiccation  furnished  by  the  ruins, 
the  c»&dition  of  vegetation  deserves  to  be  noted.     The  plain  is  covered 
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with  beds  of  dead  reeds.  Evidently  the  region  was  onoe  densely  clothed 
with  reeds  which  have  died  long  since,  and  have  now  been  broken  off  level 
with  the  ground  by  the  wind.  The  dead  reeds  are  so  abundant  that 
people  from  the  towns  dig  out  the  stalks  for  fuel.  Every  morning  one 
sees  donkeys  with  bulky  loads  of  ancient  reed-stems  bronght  into  the 
bazar  from  distances  of  from  5  to  15  miles.  The  reeds  are  sold  for  five- 
pence  a  load.  The  price  made  a  great  impression  upon  my  men,  for  at 
Tikkenlik,  near  Lob  Nor,  a  month  earlier,  we  had  paid  a  halfpenny  a 
load  for  the  very  best  poplar  or  tamarisk  wood.  The  death  of  the  vegeta- 
tion may  be  duo  in  part  to  the  increased  use  of  the  streams  for  irrigation, 
and  to  the  lowering  of  the  water-level  by  the  digging  of  "  kariz."  It  is 
so  universal,  however,  that  it  is  doubtful  whether  it  can  all  be  due  to 
man's  agency.  Dead  reeds  occur  not  only  near  the  villages,  but  far 
from  them ;  not  only  between  the  **  kariz,"  but  below  their  mouths  where 
the  level  of  ground  water  has  been  raised  instead  of  lowered  so  far  as 
man's  action  is  concerned.  Altogether  it  seems  reasonable  to  suppose 
that  the  death  of  the  reeds  and  the  decrease  of  thd  population  are  both 
due  to  desiccation. 

The  history  of  Turfan,  so  far  as  it  is  known,  agrees  with  what  one 
would  expect  if  the  preceding  conclusions  as  to  changes  of  climate  are 
correct.  In  the  earliest  Chinese  records,  dating  back  nearly  two  thousand 
years  to  the  first  historical  fluvial  epoch,  Turfan  is  spoken  of  as  highly 
prosperous.  During  the  succeeding  interfluA'ial,  or  dry  epoch,  embracing 
roughly  the  third  to  the  eighth  centuries,  it  almost  disappears  from 
history,  and  seems  to  have  suffered  great  misfortunes  and  depopulation. 
In  Asia  and  Europe  alike  the  Dark  Ages  appear  to  have  been  darkened 
by  the  same  cause,  namely,  the  distress  and  migrations  caused  by  adverse 
climatic  conditions  in  arid  regions.  The  Mediieval  fluvial  epoch,  as  we 
have  seen  in  the  case  of  Kara  Khoja,  was  a  time  of  great  prosperity. 
People  flocked  into  Turfan  from  every  direction,  as  is  evident  from  the 
manuscripts  in  ten  different  languages  which  Le  Ooq[  has  found. 
Aryans  appear  to  have  come  north-eastward  from  India;  Tibetans 
northward  from  their  plateau,  which  was  growing  cooler  and  moister 
and  loss  habitable;  Chinese  from  the  east;  Mongols  and  Turkish  races 
from  the  north ;  and  SjTians — probably  Nestorian  Christians — from  the 
west. 

The  prosperity  of  Turfan  came  to  an  end  at  the  close  of  the  seven- 
teenth or  early  in  the  eighteenth  century.  The  basin  was  left  almost 
without  inhabitants.  At  first  sight  such  complete  depopulation  seemed 
anomalous.  That  is,  it  is  anomalous  in  the  sense  that  so  far  as  climate 
is  concerned  there  seems  to  be  no  direct  reason  why  Turfan  should  not 
then  have  been  at  least  as  populous  as  it  was  l^fore  the  introdnotion  of 
the  "  kariz,"  and  possibly  more  so.  On  closer  examination,  however, 
it  seems  probable  that  the  extreme  depopulation  of  two  hundred  years 
ago  was  due  indirectly  to  the  influence  of  climate.     The  direct  cause 
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of  the  disappearance  of  the  people  from  the  villages  of  Turfan  was  the 
raids  of  plundering  Mongol  nomads  from  the  surrounding  mountains. 
To-day  there  are  no  Mongols  in  the  mountains ;  the  country  is  too 
dry.  The  nearest  are  at  Kara-Sher,  150  miles  away.  In  mediasval 
times,  however,  when  there  was  more  moisture  and  vegetation,  the 
mountains  are  said  to  have  afforded  homes  to  bands  of  Mongol 
nomads.  So  long  as  they  prospered,  they  lived,  we  suppose,  on  terms 
of  comparative  peace  with  their  neighbours  in  the  plain.  When  the 
change  from  the  medisaval  climate  to  that  of  to-day  began  to  take  place, 
the  nomads  must  have  been  the  first  to  feel  the  pinch.  Life,  we  may 
suppose,  became  hard  as  their  cattle  and  flocks  began  to  dwindle.  For 
this  reason,  presumably,  the  bold  mountaineers  began  to  plunder  their 
weaker  neighbours  in  the  villages.  The  plain  gradually  lost  a  large 
part  of  its  settled  inhabitants,  and  there  was  no  chance  for  it  to  recover 
while  the  Mongols-remained.  The  Mongols,  more  than  almost  any  other 
race,  despise  agriculture.  Therefore,  though  they  occupied  the  plain, 
they  did  not  cultivate  it.  They  still  presumably  migrated  from  the 
plain  to  the  mountains  in  summer,  and  ceased  to  do  bo  only  when 
the  mountains  became  so  dry  as  to  be  useless  for  flocks*  Then  they 
migrated  farther,  perhaps  dispossessing  some  other  tribe,  and  Turfan 
was  left  open  once  more  to  settlement  by  Chanto  immigrants  from  the 
Lob  basin.  The  depopulation  was  merely  an  episode  accompauying 
the  reduction  of  the  mountains  to  a  state  where  they  were  too  dry  to  be 
inhabited  by  nomads.  As  an  historic  incident,  it  is  scarcely  worth 
recording.  It  may,  however,  typify  events  which  have  taken  place 
on  a  scale  involving  continents.  If  so,  it  illustrates  a  great  factor  which 
has  been  neglected  in  the  study  of  history. 

During  the  last  century  Turfan  has  again  enjoyed  a  period  of  com- 
parative prosperity  by  reason  of  the  "  kariz."  The  '*  kariz  "  has  nothing 
to  do  with  changes  of  climate  directly,  but  it  illustrates  how  the  pressure 
of  difficulties  stimulates  human  inventiveness.  The  increase  in  ])opula- 
tion  and  in  prosperity  since  its  introduction  aflbrds  an  admirable  ex- 
ample of  man's  ability,  not  only  to  neutralize,  but  even  to  overbalance 
adverse  changes  in  physical  environment. 


ON  THE  INFLUENCE  OF  ICE-MELTING  UPON  OCEANIC 

CIRCULATION.* 

By  Dr.  OTTO  PiSTTERSSON. 

(Second  PArEn.f) 

Bt  evaporation  of  1  kilogram  of  sea-water  imder  due  precautions  we  obtain  a  residue 
consLstlDg  of  the  solid  valine  matter  dissolved  in  the  water.  If  we,  for  example, 
suppose  the  weight  of  this  residue  to  be  35*04  grams^  hydrographers  iu  our  countries 

*  Head  at  the  Koyal  Geographical  Sooiety,  June  10,  VJ07. 
t  See  Oeoyraphieai  Journal^  vol.  24,  p.  285. 
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immediately  recognize  such  water,  on  account  of  its  relatively  high  salinity  (35*04 

per  mille),  to  be  Atlantic  water,  which  must  have  been  carried  to  our  latitudes  by 

the  great  warm-water  current  of  the  Atlantic  ocean.    The  determination  of  salinity 

in  sea-waterd  thus  becomes  a  matter  of  importance  to  hydrographers,  because  it 

enables  us  in  a  certain  degree  to  trace  the  origin  of  waters.    The  first  international 

conference  iu  Stockholm,  1899,  decreed  that  salinity  shall  be  determined  vnih  an 

5 
accuracy  of  at  least  -^  ^-  or  0*05  per  mille  of  the  weight  of  the  water.    The  direct 

dotermination  of  the  salinity  of  a  water  is,  however,  a  delicate  and  difficult  operation. 
Hydrographers  therefore  usually  prefer  to  calculate  the  salinity  from  the  amount 
of  halogens  per  mille  contained  in  the  water,  or  from  its  density  at  zero  (tro).  The 
former  quantity,  per  mille  01,  can  be  ascertained  with  a  very  high  degree  of  accuracy 
(up  to  0*01  per  mUle)  by  titrimetric  methods  involving  the  use  of  "  standard  water," 
and  the  density  can  be  measured  by  physical  methods  with  a  corresponding  exacti- 
tude. The  results  agree  usually  perfectly,  as  will  be  seen  from  the  following 
example :  Sci  denotes  the  salinity  calculated  from  the  chlorioe  titration  (by  the  aid 
of  Knudsen's  tables  *),  S(r«  the  salinity  calculated  from  the  density. 

In  three  water  samples  f  taken  on  May  31, 1900,  in  Barents  sea,  lat.  71°  48'  N., 
long.  49°  38'  £.,  by  WoUebaek,  the  Norwegian  chemists  Leivestad  and  Schetelig 
found — 


■  I 

Depth  of  the  sample.  Halogens,  01  per     |      Salinity.  S'^^  Density.  (To-        Salinity,  S^o- 


50  metres 19  30    percent.     34-87  per  cent.       102808       34*88  per  cent 

70       „        19-305       „  34-88        „         '     1-02803       34*88 

100       „        19-30        „  34-87        „  102803     ,  8488 


There  seems  thus  to  exist  a  strict  correspondency  between  the  amount  of 
halogens,  the  density,  and  the  salinity  of  sea-water. 

The  relation  of  salinity  to  halogens  in  the  waters  in  question  is— 

salinity  _  34*873  ^ 
halogens       19*30  -"'^°"' 
and  the  ratio — 

salinity  _    34^88^  _ 
density  "  1-02803  "  "*  ^ 

Variations  in  the  Chvinical  Composition  of  Sea-wattr  from  the  Tributaries  of  the 

North  Atlantic  Ocean. 

Some  ten  or  fifteen  years  ago  the  question  was  much  debated,  whether  thcfcc 
ratios  were  constant  and  representative  for  all  kinds  of  sea-waters.  In  that  case  the 
numbers  1*807  ("chlorine  coefficient")  and  3-391  ("density  coefficient")  would 
a>sunie  the  character  of  constants  of  nature  which  ought  to  be  determined  with  the 
grt-atest  possible  accuracy.  Dittniar  found  the  ratio  between  salt  and  halogens  in 
oceanic  waters  to  be  =  1*805.  Tomo?,  in  his  analyses  of  waters  from  the  Norwegian 
sea,  used  the  coefficient  1*809 ;  and  F.  L.  Ekman  finally,  as  a  mean  number  from 
his  exijerinient  with  Baltic  waters,  introduced  the  factor  1*81. 

When  I,  in  1881,  assistetl  by  G.  Forsberg,  analyzed  the  water-samples  of  the 
Vega  exiKiditioD,  we  found  still  higher  values  for  the  chlorine  factor,  viz.  up  to 

♦  *  llydro^'ruphische  Tubellen,'  heruusgegebeu  v.  M.  Knudson.    Kobenhavn  :  1901. 
t  F.  Nansen, '  Northern  Waters,*  p.  40.    Christiania :  1906. 
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1*83,  and  we  constated  that  the  ratio  :  salt  to  halogens  was  i/reater  in  coastal  tuaters, 
as,  for  example,  in  those  from  the  Siberian  sea  or  the  Baltic^  than  in  oceanic  loater. 
The  reason  was  obvious.  If  we  dilute  a  sea-Nvater  sample  with  pure  water,  the 
relation  of  its  saline  constituents  to  each  other  remains  constant.  In  the  Siberian 
sea,  the  Baltic  a.O.,  the  Atlantic  water  becomes  diluted  from  admixture  with  the 
water  of  rivers,  which  contains  a  small  quantity  of  salt  of  other  composition  than 
sea  salt.  The  chief  difiference  is  that  river-water  contains  less  chlorides  and  more 
sulphates,  silicates,  etc.,  in  proportion  than  sea-\^ater.  This  accounts  for  the  fact 
that  the  proportion  of  salt  to  halogen  in  a  sea-water  increases  the  more  it  is  diluted 
with  fresh-water  from  rivers,  while  the  proportion  of  salt  to  density  is  not  altered 
correspondingly. 


The  International  Hydrographic  Conference  of  Stockholm  in  1899,  therefore, 
found  it  indispensable  to  arrange  for  a  revision  of  the  physical  and  chemical  constants 
of  sea- water  before  the  commencement  of  the  international  hydrographic  research. 
The  result  of  this  revision  is  contained  in  the  *  Hydrographieche  Tabellen '  of  M. 
Knudsen,  which  is  foimded  upon  analyses  of  about  thirty  sea-waters  from  different 
localities  in  the  Atlantic  and  Indian  ocean,  the  North  sea,  the  Baltic,  Mediterranean 
a.  0.  Thereby  the  variations  caused  by  river- water  a.  0.  influences  in  the  coastal 
regions  of  the  ocean  are  taken  into  account,  so  that  we  are  able  to  calculate  the 
halogen  from  the  density,  and  vice  versa,  and  the  salinity  either  from  the  halogen 
or  the  density,  with  the  result  shown  above,  viz.  the  Sci  and  S<r^  are  identical  up 
to  001  per  mille  in  all  ordinary  cases.  It  must,  hovirever,  be  observed  that  this 
high  degree  of  accuracy  can  be  expected  to  hold  only  for  such  waters  as  those 
which  formed  the  basis  of  Knudsen's  analyses,  viz.  waters  from  the  surface  of 
the  tropical  and  temperate  parts  of  the  Atlantic  and  Indian  ocean  and  their 
tributaries.  Arctic  waters  and  water  from  the  great  depths  of  the  oceana  formed 
no  part  of  Enudsen^s  research,  because  the  influence  of  river- water  must  be  confined 
to  the  uppermost  layers. 

The  investigation  of  the  hydrographical  constants  of  sea-water  has  now  been 
extended  to  arctic  waters  and  deep  waters  by  Nansen,  Helland  Hansen,  Schetelig, 
and  Leivestad.  In  a  treatise  from  1906, '  Northern  waters,*  Nansen  communicates 
the  following  interesting  facts,*  which  prove  that  some  other  cause  than  the 
admixture  with  river-water  must  be  working  in  the  ocean,  which  can  exercise 
influence  upon  the  quantitive  proportions  of  the  constituents  of  its  water.  This 
influence  manifests  itself  by  exceptions  from  the  rules  laid  down  in  Knud8en*8  tables, 

imprimis  by  the  fact  that  Sci  becomes  ^  So-^  for  such  waters. 

I.  In  the  upper  water-layers  of  the  Barents  sea,  from  0  metre  to  40  metres 
depth,  there  was  found  in  May,  1900,  an  excess  of  halogen,  Sci  being  about  0*026 
per  mille  greater  than  So-,. 

II.  In  the  upper  water  layers  of  the  sea  east  of  Greenland,  the  amount  of  halogen 
in  July,  1901,  was  found  slightly  too  small,  Sci  being  about  0*008  per  mille  lower 
than  S(r«* 

III.  The  deep  water  of  the  eastern  part  of  the  Barents  sea  is  deficient  in 
halogen,  Sci  being  up  to  0*015  per  mille  lower  than  So-^. 

IV.  The  deep  water  of  the  Norwegian  sea  is  also  deficient  in  halogen,  Sci  being 
between  0*01  and  0*03  per  mille  lower  than  Scr.. 

The  cause  of  these  anomalies  in  the  normal  composition  of  sea-water  is  the 
freezing  of  sea- water  tn  the  Arctic  regions  of  the  ocean,  and  the  melting  of  sea^ice, 
which  is  transported  to  lower  latitudes  by  the  polar  currents. 


*  F.  Nansen,  *  Northern  Waters,'  pp.  10, 12,  40,  51,  etc. 
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Ueing  commineiooed  by  A.  E,  NordonskiiilJ,  in  18B0,  to  work  out  the  hydro- 
graphical  reBulta  of  the  I'l^  exjieditloa,  1  fuund  amoog  ihs  great  nuntber  of  wut«r- 
tamiilea  to  be  anatyzed  aome  fiaski  conlaiuuig  a  very  con  centra  tod  brine,  which  bad 
been  collected  upon  the  ice-fields  of  the  Siberian  sea,  where  it  formed  ehallow  ponds 
or  lagoona  upou  the  ice.  Around  these  lagoons  was  found  a  mass  of  minaW  aaltr 
cryatala,  so  thicily  crowded  that  ihoy  resembled  a  vegetation  of  liohena  around  tlia 
borders  of  the  lagoon.  The  Kusaiau  denomination  of  such  cryatals  ia  "  rossol." 
This  waa  evidently  &  product  of  the  freezing  process  of  siu-water  under  the  intense 
winter  cold  of  these  regions.  On  Bnolysis,  bolb  brines  and  LTyatals  were  found  U> 
jusaesi  a  cheniicBl  com)ioaition  which  quantitatively  was  extremely  different  from 
that  of  the  sea-wutor  from  which  they  bad  formed.  The  most  prominent  difference 
wae  the  excess  of  halogen,  in  proirartiou  to  the  salinity  on  the  whole,  and  especially 
to  the  amount  of  aulphuric  acid,  which  was  foond  to  exist  both  in  the  brines  and  in 
the  "  rosBol "  salt  I  was  naturally  led  to  the  assumption  that  those  oonstitueitls  of 
the  sea-«alt  which  were  found  in  reduced  quantity  in  the  residua  after  the  freezing 
process,  viz.  in  the  crystals  and  the  brines,  must  have  entered  ioto  the  composition 
of  the  sea-ice.  Tbid  was  also  found  to  be  the  cote  in  a  great  number  of  analyses  of 
soa-ico  of  different  origin,  which  Mr.  Foralwi^  executed  at  my  •  request.  From 
these  facte  1  arrived  at  tbe  following  oouclusions  : — 

(1)  Ocean-water  ia  divided  by  freezing,  not  Into  pure  ice  and  a  more  or  leu 
concentrated  solution  of  ordinary  Hca-salt,  aa  v,\a  formerly  believed,  but  into  two 
ealiniferuus  ports,  one  liquid  and  one  solid,  which  are  of  different  chemical 
composition. 

(2)  Tbe  formation  of  sea-ice  is  chemically  a  selective  proceas.  Some  of  the 
otements  or  the  salt  water  are  more  Qt  than  others  to  enter  into  the  aolid  state  by 
freezing ;  those  which  are  rejected  by  tbe  ice  will  preponderate  in  the  brine, 
and  vice  vena.  Taking  the  relation  CI  :  SOa  as  standard  of  comparison,  wo  may 
characterise  the  most  striking  feature  in  the  freezing  process  thus—that  tbe  ice  is 
richer  in  Huiphat«8,  the  brine  in  chlorides. 

(3)  The  extraordinary  variation  both  in  aalinity  and  chemical  compoMtion  of 
every  individual  siiecimen  of  sca-ico  and  aeB-brlne  depends  upon  a  secondary  process 
or  metamorphosis  of  the  ice.  Its  ultimate  tendency  is  similar  to  that  of  tbe  original 
act  of  freezing.  Tbe  ice  seema  to  give  up  its  chlorides  mote  and  more,  but  to  retain 
its  suiphstes.  The  cause  of  this  metamorphosis  baa  justly  been  ascribed  to  the 
combined  inQuence  of  time  and  variations  of  temperature. 

At  that  time  the  general  opioion  was  that  [>ure  ice  waa  formed  at  the  freezing 
of  sea-water.  The  small  impurities  always  present  in  sea-ice  were  accounted  for  by 
adherent  sea-water.  The  fact  that  the  freezing  of  sea-water  involves  a  separation 
of  iis  cbemical  constituenls,  of  which  one  part  euters  into  the  composition  of  the 
solid,  another  into  that  of  the  liquid  water,  made  this  theory  untenable.  All  our 
analyses  of  sea-ice  showed  an  excess  of  sulphates  relatively  to  chlorides.  The 
salinity  of  the  ice  was  of  course  smaU,  and  was  found  to  diminish  with  tbe  age  of 
the  ice.  But  at  the  same  time  thu  disproportion  between  its  conteut  of  sulphates 
and  of  chlorides  became  more  and  more  acceutuatetl.  Immediately  after  its  forma- 
tion, sea-ice  contains  a  noticeable  quantity  of  salt — chlorides  as  well  as  aulphat«a, 
carlKinatoa,  etc.,  with  only  a  slight  preponderance  of  chlorides.  Such  ice  is  very 
different  from  fresb-waler  ice  in  its  physical  properties.  It  melts  under  zero,  and 
be>;ins  to  show  signs  of  nmlting  by  contraction  of  volume  at  temperaluns  for  below 
zero.     Thus  1  found  that  a  sample  of  ice  which  contains  0'15  per  mille  of  chlorine. 


(.).  Petlet«on,  ■')ii  thorrapurtioaoC  Water  aud  Ice,'  pp.  aUii.    (\~cgBei|>editiou<}n« 
DskapHga  inktUi{;elw.-r,  1889.) 


J 
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be^na  to  contract  alreftdj  at  —  40°  C. ;  tbiit  an  amount  of  cblorme  of  2-73  per  millo 
caiuea  tb«  ice  to  contract  already  at  — 14°  C. ;  and  that  ice,  formed  by  freezing  at 
low  temperatures  of  arctic  sea-water  wbich  contaiaed  G*4Q  per  mille  of  clilorine, 
began  to  contract  its  volume  already  at  — 18°  C.  The  following  diagram  Bhowe  the 
changes  of  volume  which  such  ice,  formed  by  freezing  of  1  cc.  ice-water  (at  0°) 
containing  6'4d  per  mille  chlorioe,  undergo«a  from  —10°  C.  to  its  melUng^poiat, 
— 0*7°  C-,  compared  with  the  corresponding  Tolumes  of  pure  ice  formed  by  freezing 
of  1  CO.  distilled  water,  which  ought  to  melt  at  zero.  The  diagram  showB,  howereri 
that  even  such  ice  is  not  totally  exempt  from  small  traces  of  impurities  which  cause 
the  ice  to  contract  its  volume  at  01°  or  0*2°  G.  below  esro. 
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The  curres  L  and  U.  represent  I  he  extreme  limits  of  volume  which  any  icu 
funned  in  nature  can  assume  bet\ifeen  -20°  C.  and  0".  ITie  ice  formed  in  the 
wakes  between  the  ice-floes  of  the  poW  sea  or  in  Arctic  Ijoni)  '  under  the  influence 
of  intense  atmospheric  cold  will,  when  exposed  to  temperature  changes,  behave  in  a 
similar  manner  to  that  represented  in  curve  II.,  while  such  ice  as  his  outlived  one 
oiiE  in  arctic  seas,  and  meanwhile  been  transported  with  the 


*  E.  T.  DrjRalski  (-  GriiDland-cxpcdition  dor  QuiuaUchiiri  fllr  Enlhunde  su 
Ilerlin,  1891-1603,'  p.  125)  found  the  salinity  uf  newly  fonneil  si^-ice  to  be  4  or  6  pei 
mille.  Hti  leeearoiics  be«r  out  the  importnnt  fact  tliat  the  salt  is  not  ouuflncd  to  the 
uppanoott  layer  of  the  ioo.oB  Woyprecht  believed  ('  Die  ML'tamurphostn  dps  Polaieisea,' 
Wien,  1679).  On  the  oontrary,  tbu  ualt  was  found  to  be  almoet  equally  distributed  in 
every  layer  of  the  aca-ico  from  Ihu  sorfaov  to  68*4  cm.  depth,  where  th<'  salinity  wus 
4  per  millo,  lint  aliur  two  months  (froie  April  lo  Juao)  tbu  salinity  iu  iill  layers  bad 
(IccreoMd  train  4  or  5  per  mille  to  1  or  2  per  milU-. 
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polar  current  southwards  has  undergone  a  ntetamorphosis  which  results  in  a  decrease 
of  the  saline  constituents  on  the  whole,  and  leaves  nearly  pure  ice  (curve  1.),  only 
containing  small  traces  of  sulphates,  carbonates,  etc.,  which  are  first  given  up  to  the 
surrounding  water  when  the  ice  melts. 

In  my  treatise  *0n  the  Properties  of  Water  and  Ice,'  I  tried  to  explain  the 
chemical  changes  which  accompany  the  freezing  of  sea-water  *  by  the  formation  of 
kryohydrates  or  eutectic  combinations  of  salt  and  water  In  the  solid  state.  Accord- 
ing to  Guthrie,  the  sulphate  of  sodium  forms  a  kryohydrate  with  a  melting-point 
nearly  equal  to]  that  of  sea-ice,  viz.  —7°  C,  while  the  melting-point  of  the  kryo- 
hydrate of  sodium  chloride  is  —  22°  C.  I  imagined  that  such  kryohydrates  were 
enclosed  in  the  sea-ice,  which  thus  contained  a  number  of  dififerent  kryohydrates,  as 
a  crystalline  rock,  e.  g.  a  granite,  contains  feldspar,  mica,  and  quartz.  Aiter  van^t 
Uoffs  discovery  of  the  existence  of  solid  solutions,  it  is,  however,  necessary  to  view 
the  matter  from  another  side,  and  to  regard  sea-ice  as  a  solid  solution  or  alloy  of  salt 
and  water  in  the  solid  state. 

When  this  '*  alloy  **  melts  in  warmer  parts  of  the  ocean,  its  saline  constituents 
are  set  free  to  mix  with  the  surrounding  sea-water.  I  tried  to  explain  the  fact  that 
the  proportion  of  sulphuric  acid  to  halogens  in  sea-water  is  slightly  variable  from 
the  melting  of  sea-ice  in  certain  parts  of  the  ocean. 

Already  in  1883  this  idea  was  confirmed  by  A.  Hamberg,  hydrographer  to  the 
Nordenskiold  expedition  to  Greenland  of  that  year,  who  by  several  series  of  the 
most  careful  analyses  proved  that  the  ratio  of  SO,  to  01  was  greatest  in  the  waters 
of  the  polar  current  east  of  Greenland.  In  such  samples  as  had  been  taken  among 
the  drifting  ice-fiakes  of  that  current  Hamberg  found  the  mean  relation — 

100^-»  =  11,499 
CI 

while  the  mean  ratio  for  surface  water  from  the  North  Atlantic  and  Irmiuger  sea 
with  a  temperature  from  -f-3°  to  -f  11°  0.  was  -11-486.  When  the  Norwegian 
chemists  have  found  S(r«  greater  than  Sci  by  0*008  per  mille  in  the  surfiace  waters 
east  of  Greenland,  this  is  in  full  accordance  with  Hamberg's  results.  The  difference 
between  So-o  and  Sci  is,  however,  in  this  case  so  small  that  it  falls  within  the 
possible  limits  of  errors.  Nansen  justly  observes,  that  in  this  part  of  the  sea  the 
influence  of  the  freezing  of  sea-water  in  winter  and  the  melting  of  sea-ice  in  summer 
will  almost  counterbalance  each  other. 

In  the  Barents  sea,  and  still  more  in  the  sea  east  of  Franz  Josef  Land,  we  meet 
with  different  conditions.  Here  the  influence  of  the  freezing  of  sea  water  prevails  in 
the  upper  water-layers  (from  0  to  40  metres),  as  shown  by  the  analyses  of  Captain 
Amundsen's  samples  taken  on  May  U,  1901,  at  69°  32'  N.  and  45°  37'  E.,  in  which 
Sci  >  So-o  by  0*026  per  mille  ;  and  of  MakarofTs  samples  taken  in  August,  1901,  at 
7b°  to  80°  N.  lat.  and  61°  to  64°  E.  long.f 

In  the  deep  waters  of  the  Barents  sea  conditions  are  reversed,  Sci  being  less 
than  So-,,  whenever  the  temperature  is  much  below  zero,  as,  cy.,  in  Makarofi^s  water- 


♦  Mr.  W.  E.  Runger  has  newly  studied  the  chemical  changes  caused  by  artificial 
freezing  of  seu-wutcr  at  low  temperatures :  *'  Ueber  die  Vcriinderungen  in  der  Zusammcn- 
setzimj^'dcsMeerwussLTsulzes  beim  Ausfriercn  "  (*  Vorliandelingcu  mit  hot  Uijksiustitutet 
voor  het  oaderzook  der  Zee.'  Helder,  1906).  The  comixisition  of  the  salt  which  enters 
into  the  solid  and  the  liquid  part  of  sea-water  at  -5%  -8°,  -10°,  -25°,  -30°  C.  has 
been  studied  elaborately  by  Mr.  Reuger,  who  denotes  -  8°  C.  as  the  temperature  ut 
which  the  freezing  sea-wuter  begins  to  give  up  its  sulphates  to  the  ice. 

t  *  Northern  Waters,'  pp.  10  and  51. 
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samples  from  100  and  200  metres  in  80°  26'  N.  lat.  and  G4°  11'  E.  long.,  and  in 
WoUebaek's  samples  from  71°  48'  N.  lat.  and  49^  38'  E.  long.,  where  the  tempera- 
ture was  -0-9°  C.  to  - 1-7°  C.  and  Scro>  Soi  by  0*015  per  millo. 

The  same  holds  also  with  regard  to  the  deep  water  of  the  Norwo:;ian  sea.  This 
puts  the  question  from  another  |X)int  of  view,  and  our  chief  interest  will  be  centred 
round  the  ])roblem :  Can  this  deficiency  in  chloride  and  superfluity  of  other  salts  be 
effected  by  the  ice  melting  ? 

Is  it  ix)S8ible  that  the  Barents  sea  at  350  metres  depth,  and  the  bottom  layers 
of  the  Norwegian  sea  at  3000  to  4000  metres,  arc  influenced  by  the  melting  of  the 
ice,  which  phenomenon  of  necessity  is  limited  to  the  surface  layer  wherein  the 
ice  floats  ? 

The  following  experiment,  which  can  easily  be  made  before  the  lantern,  will 
give  a  direct  answer  to  this  question. 


... 


FIG.   2. 

Thirty-five  grams  of  chloride  of  sodium  are  dissolved  in  1  kilogram  of  water. 
Tbe  solution  is  heated  to  its  boiling-i)oint.  The  small  quantity  of  sulphuric  add 
which  exists  as  impurity  in  the  salt  is  precipitated  with  barium  chloride  in  slight 
excess.  After  filtration  we  have  a  saline  solution  which  has  the  same  density,  and 
on  the  whole  the  same  physical  properties,  as  ordinary  8ea-water,  but  differs  from 
it  chemically,  in  so  far  that  it  does  not  contain  any  sulphates.  A  |>arallelopipedic 
tank  is  filled  with  such  water.  A  small  piece  of  sea-ice,  formed  by  the  freezing  of 
ordinary  sea-water  (which  ice  contains  a  small  amount  of  sulphates),  is  introduced 
at  one  side  of  the  tank.  The  current  system  shown  in  Fig.  7  on  p.  295  of  the 
former  pa{)er  {Oeogr.  Joum,,  vol.  24,  No.  3)  immediately  sets  up.  The  under- 
cuiTent  which  runs  towards  the  ice  is  quite  transparent,  while  both  above  and 
below  it  the  reaction  between  the  barium  salt  in  the  water  and  the  sulphates  in 
the  ice  appears  in  the  upper  ("polar")  current  as  well  as  in  the  ("arctic")  bottom 
water,  which  flows  along  the  bottom  and  banks  up  against  the  opposite  wall.  If 
the  glass  jar  is  provided  with  a  i)artition  (a  piece  of  indiarubber)  which  reaches 
halfway  up  to  the  surface  (Fig.  8,  p.  296  loc  cit,),  the  experiment  gives  a  striking 
illustration  of  the  water-circulation  of  the  Norwegian  sea.  The  flow  of  the  bottom 
current  is  made  visible  by  the  motion  of  the  minute  crystalline  particles  of  the 
precipitate  as  it  rises  over  the  top  of  the  partition  and  sinks  down  again  to  the 
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buttom  on  tbs  other  side  of  it,  in  the  mjae  manner  as  the  cold  bottom  wttler  of 
the  Norwegiaa  sea  baoka  up  against  the  Iceland  Faroe  ridge  in  the  following 
section,  and  finds  iU  way  into  the  Atlantic  ocean.  This  crDsi-section  of  the  ridg« 
has  been  repeated  three  times  by  the  Danish  expedidons.  Fig.  14,  on  p>  305  of 
the  fonner  paper,  givoa  the  situation  in  August,  1903 ;  the  following  figare  is  from 
ADgui>t,1901:— 


Island  Ftcro 

n       WL  h     7  yjiarig 


Tbo  ice  iu  the  experiment  is  melted  by  the  heat  of  the  surrounding  water- 
But  the  water  which  has  given  up  its  heat  to  the  ice  has  undergone  a  change.  la 
the  first  place  it  has  lieeit  cooled  down  to  -waij  near  its  f reeling- point,  thereby 
contracting  in  volume  aod  becoming  heavier  and  denser  than  the  surroundii^ 
water,  and  thus  sinks  to  the  bottom.  Secondly,  it  has  absorbed  water  from  the 
melted  ice,  and  at  the  same  time  some  of  the  substance  held  in  solution  by  this 
water.  This  is  made  evident  when  analyzing  bottom  water  which  has  been  formed 
by  contact  with  the  sea-ice.  In  such  nater  the  percentage  of  chlorine  is  less  than 
in  common  sea-water.  When  the  Norwegian  chemists  found  that  the  ice-cold 
bottom  layer  of  the  Norwegian  sea  held  some  2G  million  parts  higher  nalinity  than 
was  conformable  with  its  percentage  of  chloride,  so  ia  this  an  evidence  tliat  this 
water  was  originally  Atlantic  or  Gulf  Stream  water  which  has  partaken  in  the 
process  of  ice-molting  and  bccomo  metamorphosed  or  transformed  into  Arctic^ 
bottom  water. 

Thus  the  ice  melting  in  ihe  Norwegian  and  North  Polar  sea  produces  a  layer 
of  cold  water  of  about  — 1'3°  temperature  at  the  bottom  of  this  huge  basin,  with  a 
salinity  of  31"j:i  per  cent.  \Xa  temperature  is  about  half  a  degree  above  tho 
freezing-iioint  of  the  water.  It  will  be  important  in  the  future  to  wat«b  the 
changes  that  may  occur  in  the  temperature  of  this  wster-Uyer.    Should  it  show 
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signs  of  a  rising  temperature,  then  this  indicates  that  the  heat  conditions  in  our 
parts  are  improving  because  more  Galf  Stream  water  is  brought  hither.  If  the 
tempenitare  decreases  ever  so  slightly,  so  will  this  indicate  that  the  great  warm- 
water  artery  of  the  North  Atlantic  is  ebbing. 

Evidently  the  water  masses  carried  by  the  Gulf  Stream  from  the  tropics  to  the 
polar  sea  cannot  for  ever  go  on  being  amassed  there,  but  must  somewhere  be  trans- 
formed into  Arctic  water.  This  change  takes  place  when  the  water  is  brought  into 
oontact  with  the  ice,  and  this  contact  gives  to  the  water  two  typical  features,  viz. 
a  low  temperature  with  accompanying  great  density,  and  a  small,  but  by  careful 
analysis  just  discernible,  deviation  from  the  normal  percentage  of  salts,  consisting 
in  an  abnormally  low  percentage  of  chloride  as  compared  to  the  total  salinity. 

The  sea-ice  formed  in  winter  in  the  polar  sea  by  freezing  on  the  surface  or  the 
layer  immediately  below  does  not  remain  as  a  thin  unbroken  cover  of  the  sea.  It 
is  continually  broken,  and  the  ice-floes  are  submerged  under  each  other.  In  this 
manner  the  great  ridges  and  screwings  are  formed  which  can  measure  up  to  30  feet 
above  the  surface  of  the  polar  basin.  Yet  these  ''  torosses,"  as  tilie  Russians  call 
them,  have  their  greatest  bulk  below  the  surface,  and  ii  is  in  their  undermost  layer 
that  the  melting  is  most  intense. 

The  site  of  the  ice-melting  is  always  marked  by  the  low  temperature  which 
notes  the  point  of  equilibrium  between  ice  and  salt  water,  and  by  soundings  in  the 
polar  sea  a  temperature  minimum  is  almost  always  found  at  a  certain  depth  below 
the  surface.  This  minimum  marks  the  greatest  depth  to  which  the  screwed  ice  or 
icebergs  reach.  In  the  polar  basin  this  point  is  found  at  about  60  to  80  metres ; 
in  the  Greenland  ice-current,  according  to  Hamberg,  at  about  50  or  100  metres.  In 
the  Antarctic,  where  the  icebergs  obtain  a  mean  height  of  about  60-70  metres  above 
the  surface*  and  300-500  metres  below,  the  minimum  will  be  found  at  about 
300  metres. 

It  does  not  follow  that  every  particle  of  Atlantic  v>ater  need  come  into  contact 
unth  the  ice.  If  this  was  the  case,  the  temperature  of  the  water  in  ^e  Norwegian 
sea  must  correspond  to  the  point  of  equilibrium  between  ice  and  salt  water  of 
34*93  per  cent  or  — 1^*9.  As  the  lowest  bottom  temperature  is  — 1^*4,  or  half  a  degree 
above  that  point,  this  is  an  indication  that  the  supply  of  Atlantic  water  is  in  excess, 
so  that  every  particle  of  this  water  need  not  touch  the  surface  of  contact.  All 
partake  in  the  melting  phenomenon  by  giving  up  their  heat  to  the  ice,  but  only 
part  of  them  will  reach  the  actual  surface  of  contact  and  absorb  some  of  the  melted 
ice-water  with  its  percentage  of  sulphate,  etc.  In  the  neighbourhood  of  the  ice 
these  particles  mix  with  the  other  cooled  particles  which  have  not  been  in  contact 
with  the  surface  and  sink  bottomwards.  We  must  not  expect  to  find  real  unaltered 
Gulf  Stream  water  in  the  immediate  neighbourhood  of  the  ice.  A  layer  of  more 
diluted  water  is  always  found  round  the  ice  in  which  the  melting  is  conducted.  The 
bigger  this  area  of  mixed  water,  the  tardier  the  melting.  In  the  polar  sea  we  have 
instances  both  of  quick  and  tardy  melting.  When  the  polar  current  pushes  icebergs 
into  the  very  Gulf  Stream  area,  as  is  the  case  (in  certain  seasons)  south  of  Cape 
Farewell,  or  outside  Newfoundland  in  spring,  extraordinary  strong  movements  in  the 
sea-water  occur.  Such  regions  I  have  named  centres  of  activity  of  the  ocean.  When 
the  polar  current  in  certain  seasons  retreats,  or  where  it  passes  over  shallow  banks, 
and  also  in  the  interior  of  the  Greenland  Qords  and  in  the  proper  polar  basin,  the 
ice  melts  very  slowly. 

The  Roflsian  section  of  the  International  Investigation  of  the  sea  has  discovered 
a  bottom  current  along  the  coast  bank  of  Novaya  Zemlya,  the  salinity  of  which  (35 
per  roille.)  equals  that  of  the  Gulf  Stream  water  in  the  Norwegian  sea,  and  vfhcwo. 

*  According  to  Frioker. 
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temperature  is  about  1°  T  or  more  below  zero  This  ib  the  coldest  and  galtett 
wftter  knoim  lo  eiiEt  on  the  globe.  UnBiiccessful  attempts  have  been  m»de  to 
iiieaaure  the  velocily  and  direction  of  it*  omront  and  nisny  theories  have  been 
made  regarding  its  pngin  Prom  the  west,  from  the  Norwegian  sea  it  cannot  have 
como,  for  in  the  western  parts  of  the  Barents  sea  no  bcltom  water  of  this  aalmit^ 
and  temperature  ha»  ever  been  traced  It  has  boeu  BUgeest  -d  that  it  might  be  a 
bottom  cnnvnt  from  the  Kara  eea  entcrmg  through  the  Kara  strait  and  following, 
the  west  coast  of  Novays  Zemija  northward      The  late  t  huggeatitn*  is,  that  the 


water  does  not  belong  to  any  deep  current  at  all,  but  in  formed  at  the  place — that 
is,  on  the  surface  through  the  conceut ration  of  the  nurfucc  water  in  freedog.  Tltiv, 
however,  is  impossible :  for  if  ica  had  formed  in  this  water,  its  percent^e  of 
chlorine  should  have  exceeded,  instead  of  being  less,  than  the  normal.  My  belief 
if,  that  this  cold  deep  current  is  a  branch  of  the  Qulf  Stream  in  the  )iolar  basin, 
which,  coming  into  contact  with  the  ice  north  of  Franz  Josef  Land,  has  been  cooled 
down  to  nearly  the  lowest  temperature  poasible  for  such  water.     Eartli  rotation  has 

•  F.  Nansen, '  Northern  Waters,'  pp.  IS,  U. 
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then  deflected  its  conrec  to  the  right,  round  Franz  Josef  Land,  and  towards  the 
west  coast  of  Novaya  Zemlya.  Makaroff,  forcing  the  ice  between  Franz  Josef  Land 
and  Novaya  Zemlya  with  the  Termak^  found  in  his  soundings  cold  salt  bottom  water 
of  this  type.  The  samples  taken  he  sent  to  Nansen,  and  the  analysis  of  those  from 
the  greatest  depth  gave  the  result  here  stated,  viz.  deficiency  in  chlorine  as  com- 
pared to  salinity.  The  accompanying  map  (Fig.  4)  shows  schematically  my  idea 
of  the  courses  of  the  last  branches  of  the  Gulf  Stream  in  the  polar  sea.  Full-drawn 
lines  denote  surface  currents,  dotted  lines  under-currents,  broad  lines  Atlantic,  fine 
lines  Arctic  water. 

The  current  chart  is  an  emendation  of  that  in  Fig.  20  on  p.  313  of  my 
former  paper.  In  the  present  chart,  the  Atlantic  water  in  the  north-eastern 
part  of  the  Barents  sea  is  supposed;  to  come  as  a  cold  bottom  current  from  the 
north,  not  from  the  south.  Without  hesitation  I  can  now  protract  towards  the 
Barents  sea  the  current  line  for  the  first  ramification  of  the  Gulf  Stream  in 
the  polar  basin.  Makaroff,  Knipowitch,  and  Wollebaek  have  all  found  this  cold 
and  salt  water  in  different  latitudes  in  this  sea.  The  high  salinity  shows  that  it 
odntains  Gulf  stream  water,  which  has  been  transformed  into  Arctic  bottom  water 
characterized  by  its  low  temperature  *  and  low  percentage  of  chloride. 

The  Ififluen*ie  of  Ice- melting  upon  the  Water  Circulation  in  the  Atlantic  and 

Indian  Ocean. 

The  ice-melting  experiment  in  Fig.  2  shows  how  a  current  (the  polar  current) 
is  Mi  up  in  the  surface  when  the  ice  melt?,  and  also  how  cold  and  salt  Arctic  bottom 
water  is  formed,  which  fiows  on  until  stopped  by  some  hindrance,  and  then  builds 
up  into  a  wall  of  cold  water  against  this  hindrance.  I  will  now  show  how  the  same 
plienomenon  takes  place  also  in  other  seas  than  the  Norwegian.  A  hydrographic 
section  from  surface  to  bottom  along  the  75th  longitude  in  the  Indian  sea  would, 
according  to  G.  Schott,t  show  the  termal  situation  represented  in  the  accompanying 
figure. 

This  figure  resembles  perfectly  the  situation  in  our  ice-melting  experiment. 
The  wedge  of  warmer  water  of  +  2°  0.  in  300  metres  depth,  that  appears  to  advance 
towards  the  60th  parallel  S.,  is  identical  with  the  warm  under-current  which 
approached  the  undermost  side  of  the  ice  in  our  experiment  (Fig.  2)  and  occasioned 


♦  Enipowitach  (*Gnindziige  der  Hydrolop:ie  des  Europaischen  Eismeeres,'  p. 
141H  :  Petersburg,  1906)  points  out  that  the  high  amount  of  Ditrogen  dissolved  in  this 
oold  bottom  water  makes  it  probable  that  it  has  been  saturated  with  air  in  winter  time 
somewhere  north  of  Nova  Zemlja.  According  to  Hamberg's  tables,  the  water  ought  to 
have  been  saturated  with  air  at  —2^-85  C.  Its  actual  temperature  in  situ  was  —1^7  0. 
This  sounds  paradoxical,  and  warns  us  not  to  draw  conclusions  rashly  regarding  the 
temperature  of  abaorption  from  the  nitrogen  in  bottom  waters.  There  may  be  other 
gases  than  atmoepherio  nitrogen  in  such  waters,  or  the  nitrogen  may  derive  from  other 
sources  than  the  atmosphere,  e.g,  from  the  putrefaction  of  organisms  in  the  bottom 
mod.  A  closer  inspection  of  the  gas  analyses  given  in  Enipowitsch's  paper  on  p.  1200 
reveals  the  fact  that  the  oxygen  percentage  is  very  reduced  (268  to  29*3  per  cent, 
instead  of  3t  per  cent.),  and  that  the  carbonic  acid  is  exceptionally  high  (49-9  c.c). 
Sooh  marks  in  a  water  from  the  deepest  layer  of  the  sea  are  far  more  conclusive  than 
the  crude  nitrogen  determination,  which,  from  the  reason  named  above,  may  be  fallacious. 
They  bear  out  the  probability  that  the  coldest  and  sal  test  bottom  water  of  the  Barents 
sea  has  been  excluded  from  contact  with  the  atmosphere  during  a  relatively  long  time. 

t  G.  Sohott,  *  Wissenschaftliche  Ergebnisae  der  Doutsclien  Tiefsee-expoditiou  jiuf 
dem  Dampfer  Valdivia,  1898-1899,'  Bd.  I. 
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the  melting.  The  wedge-shaped  layers  above  on  the  surface  belong  to  the  polar 
current,  and  are  formed  by  sea-water  mixed  with  water  from  melted  ice,  as  in  the 
experiment.  Lastly,  there  is  a  powerful  descending  current  of  ealt  water,  which 
has  given  up  its  heat  to  the  icebergs  and  now  sinks  to  the  bottom  of  the  ocean, 
flowing  towards  the  equator  till  stopped  and  pressed  up  into  mountains  of  cold 
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FIG.   5. 


water  by  the  southern  coast  banks  of  Asia  as,  in  our  experiment,  the  cold  bottom 
current  was  pressed  up  against  the  partition  or  the  opposite  wall  of  the  glass  tank. 

Looking  now  at  the  Atlantic  ocean,  and  imagining  a  longitudinal  section  along 
the  30th  meridian  west  of  Greenwich,  the  temperature  of  the  water  will  be  dis- 
tributed as  in  the  figure  below.     Here  we  find  the  same  typical  formation — a  wedge 
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of  warm  water  under  the  surface  advancing  southwards  to  melt  the  Antarctic  ice. 
Above  is  the  polar  current,  and  below  is  the  cold  bottom  water  pressed  up  into  a 
mountain  of  cold  water  under  the  equator.  We  might  ask,  Which  is  the  counter- 
acting agent  that  forces  the  bottom  water  to  rise  in  such  a  way  under  the  equator? 
The  answer  will  be,  the  Atlantic  differs  from  the  Indian  and  Pacific  oceans  therein, 
that  it  borders  on  ice-filled  polar  seas  both  in  north  and  south. 

In  the  Atlantic  the  ice-melting  is  conducted  both  in  the  Antarctic  and  in  the 
northern  parts  of  the  Arctic  sea,  from  Greenland  and  Iceland  to  Newfoundland. 
The  Atlantic  thus  possesses  two  sites  of  melting  for  the  ice,  and  in  its  centre,  below 
the  equator,  the  cold  bottom  currents  from  both  hemispheres  meet.  The  circumstances 
of  this  moeting  we  may  derive  from  the  following  exjxjrinient : — 

We  put  two  lumps  of  ice  into  our  glass  vessel,  which  contains  such  salt  water 
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as  ilt.-i^crib«il  on  p.  287,  ono  at  each  eud  of  tlie  vcssct.  Tiie  current  syjitcm  that  atUos 
is  picturetl  in  the  above  ligurc.  'I'be  cold  botUiiti  Currents  meet  Id  the  centre  of  the 
veiisel,  which  nD^twer^  [u  tho  equatorial  area  uf  the  ocean,  auil  there  their  wdUt 
maSBes  ruriii  into  n  muimtaiD  of  cbhl  botloni  water.  'I'hc  siniiLirity  iif  ihe  eituiitioa 
in  tlic  in'CHn  nod  iu  the  e^iperiiiieiit  is  )>erfect  to  tiie  suinllest  ilutailn.    We  have  hero 


CD 


llio  oxpkiiation  of  the  remarkal)le  fact  tliat  iu  one  of  tho  Karth'a  waniieat  localilioH, 
the  Guiuta  gulf,  where  tlio  sea  has  a  teii>|>eratuie  of  up  to  28°  C,  tho  warm  wnter- 
layer  it  thinner  than  anywhere  eW,  for  only  Bouio  huridreii  mttriu  bcluw  the  surface 
we  find  water  of  4°  or  b"  C.  7'/,U  h  j>i-<,l-abl>,  <i.i  ./«■(  of  th„  iipdri/l  <.r.-mi<,nr<l  hy 
tl„-  ia-uultimj  in  tl,t  pol-ir  >,-ai. 


It  in  not  only  belon  the  oijuator  that  this  amiu^sing  uf  cold  buttuiu  water  taken 
(.lace.    We  haye  observed  the  roighty  wall  of  cold  wat«r  to  the  north  of  tlio  Kiiroe- 
No.  III.— Septuibeb,  1907.]  x 
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Iceland  ridge.    Take  a  sectloD  across  the  North  Atlantic  from  America  to  the  coast 
of  Morocco. 

We  see  how  the  temperature  lines,  or  ''isotherms,"  rise  towards  the  coasts 
of  the  two  continents.  Here,  then,  is  another  updrift  of  the  cold  bottom  water  of 
the  ocean  when  pushed  against  the  coast  banks.  Thus  between  the  warm  layers 
of  the  Gulf  Stream  and  North  America's  coast  there  is  a  ridge  of  cold  water,  "  the 
cold  wall,*'  and  such  is  the  case  also  on  the  other  side  of  the  ocean  too. 

It  is  easy  to  see  that  the  water  which  gives  up  its  heat  to  the  ice  must  become 
cooler  and  heavier  than  its  surroundings,  and  therefore  sink  to  the  bottom,  breaking 
through  all  interlying  layers,  and  that  thus  the  ice-melting  in  the  ocean  can 
influence  the  circulation  in  its  deepest  layers.  But  it  might  be  questioned  if  this 
•  phenomenon,  which  is  limited  to  certain  areas  of  the  ocean,  can  play  so  great  a  part 
in  the  circulation  of  the  oceans  as  I  have  suggested.  To  work  the  circulation  of  the 
ocean  involves,  of  course,  an  iinmeDsc  expenditure  of  energy.  How  can  the  ice- 
melting  deliver  so  great  an  amount  of  work  ? 

To  understand  this  we  must  again  turn  to  the  Norwegian  sea,  aud  observe  how 
the  ice-melting  is  conducted  in  nature.    Between  Iceland  and  Jan  Mayeu  the  : 

polar  current  pushes  forward  great  masses  of  drift-ice  during  spring  and  summer. 
This  drift-ice  is  melted  in  the  warm  water  carried  thither  from  the  eastern  part  of  1[ 

the  Norwegian  sea.    On  p.  288  of  my  former  paper  are  represented  two  maps,  ^, 

showing  the  position  of  the  ice  border  in  this  region  of  the  sea  in  the  year  1896.  •  •. 

The  first  map  gives  the  situation  in  spring  in  the  month  of  May.     The  second  map  <^ 

fihowd  the  situation  in  July,  when  the  ice  border  had  receded  because  of  the  ice         ^»e 
melting. 

From  May  to  July  an  ice-field  of  about  200,000  square  kilometres  extension  -*rjn 
had  been  melted.  In  reality,  however,  the  bulk  of  ice  melted  has  been  much  MzKh 
greater,  perhaps  three  or  four  times  more  extensive  than  the  field  in  May,  for  -xox 
as  the  ice  melts  the  polar  current  continues  tu  push  forward  new  masses.  Part  ^  -mtI 
of  this  ice,  of  course,  is  melted  by  the  heat  of  the  atmosphere,  but  as  seven-eighth  ml^  xh 
parts  of  the  ice  is  submerged  below  the  surface,  the  incomparably  greater  jiart  of  "^  <^>  ol 
melting  must  be  carried  on  below  the  water  surface  and  at  the  cobt  of  the  heat  -J'.^r^al 
of  the  water. 

To  melt  an  ice-field  in  the  northern  seas  it  is  necessary  that  at  least  seventeen  -c:^  n:*  ^^ 
times  its  weight  in  salt  water  should  be  cooled  and  sunk  to  the  bottom.*  The^>^^h^ 
sinking  of  this  cold  water  resembles  a  waterfall  more  than  1000  metres  in  height — ^  M_iit. 
Like  any  waterfall  on  the  Earth's  surface,  this  submarine  fall  can  produce  work,«  :^^^K 

that  is,  it  can  work  the  deep  currents  in  the  ocean.     Jt  is  the  power  of  this  water -«.«r- 

fall  that  presses  up  the  wall  of  cold  water  north  of  the  Iceland-Faroe  ridge  (sces^  ^n^oa 
Fig.  3  on  p.  280),  as  it  is  the  sinking  cooled  water  in  the  southern  ice  sea  and  at^  -^^^ 
Newfoundland  that  builds  up  the  culd  water  muunlains  under  the  equator  andt^^  '" 
along  the  coasts  of  Africa   and  Aiuericii.  (see  Figs.  6  and  8).     To  the   question,^  ^^> 
What  becomes  of  all  this  sinking  cooled  water  V  our  answer,  as  far  as  regards  the^i- 
Korwegian  and  jKjlar  sea,  is.  It  overOows  the  rim  of  the  Faroe-Iceland  ridge  and 
sinks  to  the  bottom  of  the  ocean,  making  a  fall  of  almost  ice-cold  water  400  oi 
500  metres  below  the  surface.     The  question.  What  becomes  of  this  water  in  the 
ocean  V  must  be  left  to  future  investigation.     It  is  evident  that  the  water  mustr 
come  to  the  surface  somewhere,  but  where  we  do  not  know  for  certain,  for  to  this 
hour  the  Atlantic  is  hydrugrapbically  an  unknown  sea — a  jjiare  incognitum. 

The  sinking  of  the  cooled  water  whose  store  of  heat  has  been  expended  iu 

♦  SccO.  I*cttors5>oii;  "  AVw  livdnigniphisclicii  Untersuchungori  dcs  Nordatlautiscben 
Ozaius,  18*J3  18J0  "  {Veierm  mm  MittheiL.  lUOO,  I.  and  II.). 
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melting  the  ice  is  identical  with  a  waterfall,  the  effects  of  which  are  recognizable  in  the  ^ 
movement  of  the  bottom  layers  and  submarine  curreo  ts.  The  second  movement  of  the 
ice-melting,  t.e.  the  rising  of  the  melted  ice- water  to  the  surface,  may  also  be  likened 
to  a  waterfall,  though  ia  inverse  direction,  for  here  the  water  is  lifted  fr<ym  hdow  to 
the  surface.  This  too  is  a  production  of  labour  which  is  made  useful  in  the  oceanic 
circulation,  i.e.  for  working  the  surface  currents  of  the  sea,  for  instance,  the  polar 
current.  I  have  estimated  the  labour  thus  produced  during  the  ice-melting  in 
summer  between  Iceland  and  Jan  Mayen  as  equal  to  the  work  produced  by  a  water- 
fall on  the  Earth's  surface  of  about  ^00,000  U.P.  These  figures  represent  the 
energy  which  drives  the  water  of  the  East  Iceland  polar  current  towards  the  Faroes. 
Incomparably  greater  is  the  energy  produced  by  the  melting  of  the  Antarctic  icebergs 
in  the  south  polar  sea.  There  the  melted  ice*water  rises  from  a  far  greater  depth, 
from  the  undermost  side  of  the  icebergs  200  to  500  metres  below  the  surface. 
As  the  effect  of  a  waterfall  is  proportionate  to  the  height  from  which  it  falL*,  it  is 
easy  to  estimate  that  every  kilogram  of  ice  melted  in  this  depth  will  produce  an 
energy  equal  to  7  kilogrammetres. 

To  get  a  correct  idea  of  the  importance  of  the  ice-melting  as  a  force  for  working 
the  oceanic  currents,  we  must  bear  in  mind  the  distinction  between /orce  and  energy. 
Force  is  possibility  for  work,  but  it  is  not  work  till  an  outside  energy  arrives  that 
can  produce  work  by  setting  fre6  the  force. 

An  iceberg  floating  in  the  sea  contains  in  itself  such  a  possibility  for  work.  It 
produces  a  depression  in  the  surface  which  would  be  eliminated  the  moment  tbe  icu 
was  taken  away.  The  surrounding  water  strives  to  assume  a  horizontal  surface  by 
eliminating  the  depression  occupied  by  the  ice.  The  water  presses  the  ice  upwards, 
but  as  long  as  the  ice  forms  a  solid  block,  its  efforts  are  in  vain.  The  weight  of  the 
ice  equals  the  lifting  power  of  the  water,  which  power  is  localized  in  the  very 
surface  of  contact  between  the  ice  and  the  water,  but  which  is  unable  to  produce 
labour.  If  heat  is  brought  from  outside  melting  the  ice,  its  molecules  will  become 
movable  and  lifted  up  to  the  surface  where  the  melted  ice-water  flows  out,  in  the 
shape  of  a  surface  current.  This,  then,  is  work,  by  setting  free  the  forces  that  wore 
tied  in  the  contact  surface  between  the  ice  and  sea-water. 

Possibilities  for  such  transformation  of  one  energy  into  another  are  always  present 
in  surfaces  of  contact  where  two  different  substances  border  on  each  other.  Some 
such  instailces  may  be  quoted. 

Example  (a). — Put  a  solid  salt,  for  instance,  common  salt  or  cop]>er  vitriol,  into 
a  basin  of  water.  Part  of  the  salt  will  dissolve  in  the  water.  The  surface  of  contact 
between  the  salt  particles  and  the  water  is  the  site  of  forces  endeavouring  to  drive 
the  salt-molecules  into  solution.  These  forces  we  call  the  dissolving  tension  of  the 
salt.  It  drives  the  salt  molecules  to  dissolve  till  the  water  is  unable  to  absorb  more 
or  till  the  solution  is  saturated  with  salt.  Then  a  state  of  equilibrium  will  arise, 
because  the  salt-molecules  in  the  solution  set  up  a  counterpressure,  which  we  call 
the  osmotic  pressure,  against  the  dissolving  tension.  If  heat  is  applied  from  out- 
side, then  in  most  cases  the  dissolving  tension  of  the  salt  will  be  increased  so  thut 
the  equilibrium  is  disturbed  and  more  salt  is  dissolved. 

Example  (6). — On  the  surface  of  the  solution,  which  is  in  contact  with  the  air, 
other  forces  are  active,  viz.  the  vapour  tension  of  the  solution  which  endeavours  to 
spread  the  water-molecules  into  the  air  as  vapour.  But  the  formation  of  vapour 
from  the  surface  of  the  solution  is  counteracted  by  the  vapour  tension  in  the  atmo- 
sphere. If  the  solution  is  heated,  the  equilibrium  between  the  water*molecules  in  the 
atmosphere  and  in  the  liquid  is  disturbed,  the  vapour  tension  increases,  and  new 
vapour  is  formed,  which  must  gain  room  for  itself  in  the  atmosphere  by  displacing 
a  certain  volume  of  air.    This  is  labour  effected  in  the  manner  that  some  of  the 

X  2 
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'  heat  energy  applied  has  been  transformed  into  energy  or  labour  in  the  surface 
of  contact  between  the  solution  and  the  atmosphere. 

Example  (c). — In  the  surface  of  contact  between  two  metals,  or  between  a  metal 
and  a  liquid  (electrolyte),  exist  forces  that  can  generate  electric  currents,  and 
therefore  are  called  electromotive  forces.  The  pressure  or  tension  effected  by  these 
forces  we  measure  in  electric  units,  in  volts.  If  a  chemical  reaction  can  take  place 
between  the  metal  and  the  liquid,  the  thermochemical  energy  is  transformed  into 
electric  energy  at  the  surface  of  contact,  if  a  passage  for  the  electric  current  is 
opened.  * 

Example  (d). — If  two  bars  of  different  metals  are  soldered  together,  for  instance, 
an  iron  and  a  silver  bar,  and  one  of  the  bars  is  heated,  the  heat  will  travel  un- 
changed, that  is,  as  heat  energy,  through  the  metal  till  reaching  the  junction  of 
both  metals.  There  part  of  the  heat  is  transformed  into  electric  energy,  if  a  inssage 
for  the  electric  current  is  opened. 

Qenerally  speaking^  energy  passes  through  a  homogeneous  substance  unchanged 
till  meeting  a  surface  of  contact,  where  it  acquires  possibility  to  transform  into  a 
different  form  of  enei'gy.  Such  is  the  case  with  the  energy  that  works  the  oceanic 
circulation. 

The  sun  is  the  source  of  energy.  As  long  as  the  energy  does  not  encounter  a 
surface  of  contact,  it  ^xisses  on  its  way  without  effects.  In  eight  minutes  the  radiant 
solar  energy  traverses  the  distance  between  sun  and  earth.  At  the  border  of  the 
atmosphere  it  encounters  the  first  surface  of  contact,  viz.  between  space  and  the 
atmosphere,  offering  possibilities  for  its  transformation.  The  surfaces  of  contact 
consist  of  the  different  layers  iu  the  atmosphere,  clouds,  mist,  and  dust-particles 
suspended  in  the  air. 

Next,  the  sun-rays  encounter  the  surfaces  of  contact  belonging  to  earth  and  sea. 
If  the  earth  is  covered  by  vegetation,  then  every  blade  of  grass,  every  green  leaf, 
will  offer  a  surface  of  contact  where  forces  are  waiting  to  be  liberated.  It  is  the 
forces  of  organic  life  that,  under  the  influence  of  the  sunlight,  build  up  the  cells  of  the 
plants.  If  the  sun-rays  encounter  the  sea,  then  in  every  drop  of  water  there  are 
similar  possibilities  for  the  transformation  of  energy  into  the  development  of  plank- 
tonal  and  the  microscopic  vegetal  world  of  the  sea-w^ater.  Also  in  the  water  itself 
slumber  forces  ready  to  be  awakened :  the  tendency  of  the  water-molecules  to 
transform  into  va^KJur.  The  solar  energy  promotes  this  tendency  by  itseli*  becoming 
latent  heat  in  the  vapour  in  the  atmosphere.  Part  of  the  solar  energy^  Aouvitr, 
vnll  remain  in  the  sea- water  as  heat,  andlye  earned  with  the  yreat  ocean  currents, 
such  as  the  OuJf  Stream,  the  Agulhas  Stream,  etc.,  to  the  north  and  south  polar  seas, 
whtre  one  more  surface  of  contact  awaits  theju,  i.e.  the  surface  of  contact  between  ict 
and  sea- water.*     The  heat  promotes  here  the  tendency  of   the  ice-molecules  to 

*  There  is  nothing:  aurprising,  from  a  phyaical  imni  of  view,  in  the  fact  that  the 
greater  part  of  the  transformation  of  heat  in  tlie  ocean  is  localized  to  those  regions 
wlierc  the  i)olar  ice  melts  iu  the  warmer  currents  arriviiipr  from  the  tropical  piirts  of 
the  sea.  In  every  hydrographical  section  through  any  part  of  the  ocean  in  which 
«leep  soundings  have  l>een  executed  after  mi>dern  methods,  and  the  results  computed 
after  the  standard  introduced  by  the  International  Investigation  of  the  Sea,  wo  are 
now  able  to  delineate  and  measure  in  c.g.s.  solenoids  the  acting  forces  of  the  circula- 
ti«»n  with  the  aid  of  lljerkue's  formulae  and  I^crkne's  and  h>andstrom*s  tables.  The 
lirst  results  obtained  for  the  Atlantic  and  Indiau  ocean  are  published  in  ^Svenska 
ilydrogralisk  Biologiska  Kommissionens/  Skrifter  I.  and  II.,  Goteborg  and  Berlin 
(Springers  Vcrlag).  A  closer  inspection  of  the  diagrams  drawn  by  Sandstrom  in 
his  supplement  to  my  paper,  '*  Ueber  die  Wahrscheinlichkoit  von  pcriodischen  nnd 
unpcriodischen  Schwankuugeu   in  dem  Atlantischeu  Strom,"   shows  that  the  o.g.B. 
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transform  into  water,  and  the  heat  energy  itself  is  transformed  into  energy  of  labour 
working  the  oceanic  circulation,  when  liberating  these  forces. 

The  remnant  of  the  solar  energy,  when  this  transformation  is  completed,  is 
reOected  into  space,  and  becomes  lost  to  the  earth's  heat-store  management. 
Arrhenius  suggests  *  the  possibility  of  still  another  transformation  of  the  vanishing 
solar  energy.  Nature  has  only  one  more  surface  of  contact  to  set  against  it,  viz. 
the  ncbuliB  which  surround  the  visible  part  of  space  with  a  luminous  veil  of  cosmic 
dust,     Ilere  for  the  last  time  the  energy  may  be  sifted. 

Oceanography  is  not  called  on  to  follow  the  energy  current  that  passes  through 
the  world  so  far  as  to  the  portals  of  the  Milky  Way.  It  aims  at  accounting  for  the 
transformation  to  which  it  is  subject  on  its  way  through  the  sea,  and  this  is 
the  most  interesting  task  set  for  oceanography.  For  the  movements  of  the  sea 
constitute  simply  a  circulation  of  waters  between  surface  and  bottom  and  be- 
tween the  tropics  and  the  polar  seas.  Every  water-particle  that  travels  jwlewards 
is  corresponded  to  by  another  travelling  towards  the  equator,  and  is  in  itself 
nothing  but  a  vehicle  for  an  invisible  reality^  the  energy,  which  has  another 
destination. 


Tfir  Infltiencf  of  Ice-meltiug  upon  the  Chemiral  Conslilution  of  Sea-nniter  from 
the  Atlantic  and  Indian   Oceans  and  the  Antarctic  Sea, 

The  question  naturally  arises,  how  far  the  ice-melting  in  other  parts  of  the 
ocean  can  influence  the  quantitative  relation  between  the  chemical  constituents 
of  sea-  water.  Wo  can  ascertain  that  in  two  ways,  eii  her  by  studying  the  relation 
of  Sci  to  S<r«,  as  the  Norwegian  chemists  have  done,  or  by  accurate  determinations 
of  the  relation  of  SO3  to  CI. 

At  my  request  Miss  E.  Pettersson,  in  Stockliolms  Hogskolas  laboratory,  executed 
a  series  of  analyses  of  the  latter  kind  on  waters  from  tho  Atlantic  and  Indian  0(^eans 
and  the  Antarctic  sea.  The  water-samples  were  taken  by  the  officers  of  steamers 
running  between  England,  the  Mediterranean,  and  India.  In  order  to  get  general 
results,  tho  samples  from  a  certain  part  of  the  o<*ean,  e.g.  from  Brittany  to  Gibraltar, 
were  mixed  together  and  filtered  before  the  analysis.  In  the  same  manner  a  number 
of  water-samples  taken  by  0.  Nordenskiold  on  his  Antarctic  expedition  were  selected 
and  analyzed.  The  amount  of  halogen  was  detcrmine<l  as  usual  by  titration  after 
Knud.sen*ri  method,  the  sulphurit;  acid  (in  weighed  samples  measuring  about  153  c.c. 
each)  in  the  manner  employed  by  Schmeick  and  Hambcrg,  the  weighings  being 
reduced  to  vacuum  and  all  precautions  taken  to  eosure  coinplote  uniformity  in 
the  operations.  Two  chlorine  titrations  f  and  two  analyses  of  sulphuric  acid 
were  made  on  every  water.  The  chlorine  titrations  gave  in  every  case  identical 
results. 

solenoids  are  crowded  together  especially  under  the  40  50th  lats.  north  and  sonth, 
where  the  influence  of  tho  ice-mcIting  prevails.  Tho  mechanism  of  oceanic  circu- 
lation can  be  resembled  to  that  of  a  pumping-cn^ine,  of  which  tho  boiler  is  placcMl 
in  the  tropical  and  the  condensers  and  cylinders  in  the  Arctic  and  Antarctic  regions  of 
tho  sea. 

*  *  I^brbuch  der  koemisohon  Physik/  5,  p.  23*2. 

t  The  density  <r«  of  the  waters  was  not  determined,  because  I  feared  that  tho 
remits  wonid  be  misleading  on  account  of  tho  possibility  that  some  of  the  samples, 
which  had  been  preserved  in  glass  bottles  more  than  a  year,  mi^ht  have  taken  up 
Na,8i02,  ^tc.,  from  the  glass. 
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in  the  Atlantic  and  Indian  oceans  there  seems  thus  to  prevail  a  greater  uniformity 
in  the  chemical  composition  of  the  waters  than  in  the  Norwegian  and  Arctic  8ea.s. 
The  uniformity  is  far  greater  than  we  could  expect  from  some  analyses  of  Atlantic 
waters  recently  published  by  M.  Thoulet  and  some  of  his  assistants.  The  great 
differences  between  Svi  and  Sco  *  found  by  these  hydrographers  have,  however,  been 
found  not  to  exist  by  subsequent  analyses,  made  by  Mr.  Allemandet  at  the  Oceano- 
graphical  Museum  in  Monaco  and  by  Mr.  Robertson  of  the  Scottish  Hydrographic 
Commission  in  Dundee,  and  must  depend  on  analytical  errors.  The  same  may  in 
some  degree  also  be  the  case  with  their  estimation  of  the  ratio  SO3  to  CI.  We  know, 
however,  too  little  concerning  the  Atlantic  on  the  whole  to  express  any  opinion 
about  the  chemical  properties  of  its  bottom  water,. which  must  be  a  matter  of  future 
investination.  With  regard  to  the  upper  layers,  the  table  shows  that  the  influence 
of  the  ice-melting  is  felt  also  in  the  chemical  composition  of  the  Antarctic  surface 
waters,  which  show  the  highest  value  of  the  ratio  SO3  to  CI  =  11*46,  while  the 
water  some  hundred  metres  below  the  ice  has  the  lowest  value  =  11'33  or  11'41. 
The  corresponding  values  in  Hamberg's  analyses  of  the  surface  water  of  the  Arctic 
polar  current  at  63°  N.  lat.  and  40°  35'  W.  long,  and  the  underlying  water  arc 
11-51  and  11-46  or  11-48. 

The  mean  value  for  the  oceans  found  by  Dittmar  t  =  11*576  or  by  Schmelck 
=  11-46  cannot  be  comijared  directly  with  the  numbers  given  above,  on  account  of 
the  different  standard  (chlorine  determination)  to  which  they  are  referred. 


♦  *  R^sultata  des  campagnes  do  la  Princeeso  Alice  en  1902-1903,'  xxix.  Such 
differences,  if  they  existed,  would  in  fact  reduce  the  value  of  the  Hydrog^phisohe 
Tabollen  edited  by  Knudsen  almost  to  nil.  M.  Thoulet  advocates  tlie  principle  that 
every  wator-eamplo  which  can  be  gathered  from  the  ocean  has  its  own  "  individual " 
physical  and  chemical  properties.  Theoretically  this  may  be  correct,  since  the  vege- 
table and  animal  life  involves  chemical  processes  which  must  oxert  an  inflaence  upon 
the  surrounding  water,  but  such  changes  are  too  subtle  to  be  traced  by  the  means  of 
analysis  hitherto  applied.  Practically  Thoulet  has  exaggerated  the  differences  in  the 
chemical  composition  of  sea-water  existing  in  nature  tenfold.  This  is  a  practical 
question— a  question  of  limits,  not  of  principles. 

t  •  Chall.  Reports  :  Physios  and  Chemistry,*  pp.  138  and  233. 


INFLUENCE  OP  ICE-MELTING  UPON  OCEANIC  CIRCULATION.    291 

Hydrographers  have  long  eodeayoured  to  trace  the  orijzin  of  sea-waters  from 
their  chemical  composition.  The  investigations  here  referred  open  a  new  way  for 
the  study  of  oceanic  circulation,  and  show  that  the  influence  of  ice-melting  upon  the 
constitution  of  sea-water  can  he  ascertained  hy  chemical  analysis.  On  the  other 
hand,  the  high  degree  of  uniformity  which  prevails  in  the  chemical  composition  of 
sea-water  bears  witness  of  the  intensity  with  which  the  circulation  is  upheld  in  all 
regions  and  in  all  niveaus  of  the  sea.  The  ice-melting  process  is  one  of  the  most 
powerful  ogents  of  nature  in  that  respect.  The  waters  which  have  contributed  to 
the  melting  of  the  ice  sink,  on  account  of  their  increased  density,  to  the  deepest 
recesses  of  the  oceans,  to  which  the  influence  of  the  winds  and  the  tides  never 
reaches. 

Hydrographers  will  do   well   to  bear  in   mind  the  recommendation  of    the 
Conference  of  Stockholm — 

**  The  chemical  analysis  shall  he  controlled  hy  physical  methods,  and  the  physical 
fleierminaiions  hy  chemical  analysis,^ 

The  determination  of  salinity  by  chlorine-titration  must  be  checked  by  deter- 
rninations  of  the  density.  In  all  ordinary  cases,  both  determinations  will  lead  to 
identical  results  Sci  =  So-o-  Whenever  a  discrepancy  is  found,  it  is  a  sign  that  some 
{Problem  of  interest  to  hydrographers  is  in  sight. 

Concluding  Remarks, 

The  theory  of  the  influence  of  ice-melting  upon  oceanic  circulation,  of  which  I 

Fiave  tried  to  give  the  outlines  in  this  and  in  a  foregoing  paper  (see  Qeographical 

Journal,  vol.  24,  1904,  p.  317),  has  had  the  advantage  of  attracting  the  criticism  of 

liydrographers.     Expeditions  have  been  started  in  order  to  test  certain  of  the  state- 

TDents  made,  and  scientiflc  papers  have  been  published  in  order  to  disprove  them. 

To  the  last  publication  of  this  kind  which  has  appeared,  *  Northern  Waters,'  by 

Hansen,  I  am  indebted  for  the  elucidation  of  one  point  of  cardinal  interest  for  my 

"theory,  viz.  the  discovery  of  the  discrepancies  between  the  (juantities  Sci  and 

^&^  which  exist  in  the  deep  waters  of  the  Barents  and  the  Norwegian  seas.     It 

su^ems  well-nigh  impossible  to  find  any  other  explanation  of  the  fact  that  "  the 

analytical  determination  of  chlorine  gives  comparatively  high  values  of  salinity  near 

t;be  surface,  but  comparatively  lower  salinities  for  the  deeper  water  of  the  Barents 

«iea  "  (*  Northern  Waters,'  p.  11) ;  or  that  Sc^  >  Sci,  both  in  the  surface  water  of  the 

polar  current  east  of  Greenland,  and  in  the  deep  water  of  the  Norwegian  sea. 

Hansen,  at  least,  has  not  given  any  such  explanation. 

However  useful  this  opposition  against  the  ice-melting  theory  has  been  for  its 
^leveloi)ment,  I  think  it  is  time  now  to  sum  up,  not  only  the  arguments  used 
against  the  theory,  but  also  the  points  in  which  Nansen  and  I  seem  to  agree. 

I.  The  intermediary  layer  of  relatively  warm  and  saline  water  found  by  the 
Ingilf  expedition  at  about  60  metres'  depth  under  the  waters  of  the  polar  current 
between  Iceland  and  Jan  Mayen,  and  by  Captain  Ryder  north  of  Jan  Mayen  at 
200-300  metres  on  the  slope  of  the  eastern  coast  bank  of  Greenland,  are,  according 
to  the  ioe-melting  theory,  an  indraught  from  the  Atlantic  warm-water  current  rft 
the  opposite  side  of  the  Norwegian  sea.  It  was  first  believed  that  this  warm-water 
layer  derives  from  an  under-current  which  enters  the  Denmark  strait  from  the 
Irminger  sea.  In  his  paper  on  the  oceanographical  results  of  the  expedition  with 
Michael  Sars  in  1900,*  Nansen,  however,  admits  that  "whether  the  underlying 
wanner  water  in  this  cafe  (between  Jan  Mayen  and  Iceland)  comes  from  the  north 

*  See  p.  150. 
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or  west,  or  from  the  south  or  south-east,  is  somewhat  difficult  to  decide  at  present, 
though  the  latter  may  be  most  probable." 

ConcerDino;  the  intermediary  warm-water  layer  north  of  Jan  Mayen,  Nansen 
says  in  his  last  paper,  'Northern  Waters,'*  "at  any  rate,  the  warm  water  under- 
lying the  East  Greenland  polar  current  must  come  from  the  Atlantic  current  (Gulf 
Stream)  running  north  along  the  eastern  margin  of  the  deepr basin  of  the  northern 
Norwegian  sea ;  and  somewhere  to  the 'north  of  Ryder's,  Nathorst's,  Amdnip'0,  and 
Amundsen's  stations  it  must  come  from  the  east  by  a  partially  cyclonic  movement." 
Our  opinions  thus  agree  about  the  main  fact,  viz.  that  the  great  Atlantic  current  of 
the  Norwegian  sea  sends  out  branches  of  warm  and  salt  water  as  under-currents 
westward  both  south  and  north  of  Jan  Mayen,  which  penetrate  under  the  polar 
current  as  far  as  to  the  coastal  banks  of  Greenland.!  The  main  features  of  the 
current  chart  which  I  have  schematically  designed  in  Fig.  4  can  thus  be  taken  for 
granted.  Difference  of  opinion  still  exists  regarding  the  direction  of  the  northerliest 
branch  of  the^  under-currents,  which  I  have  traced  north  of  Jan  Mayen  from 
Ojitergren's  and  Akerblom's  deep  soundings  and  from  the  calcareous  deposits  of  the 
bottom  in  that  part  of  the  8ea,t  while  Nansen  and  others  imagine  that  the  warm 
water  found  at  100-300  metres  on  the  Greenland  coast  bank  belongs  to  a  south-going 
under- current,  which  makes  a  circuit  along  the  coast  of  Spitsbergen  and  North- 
Eastem  Greenland,  crossing  the  entrance  to  the  polar  basin.  This  question  must 
still  be  left  open.  According  to  my  view  of  the  matter,  we  have  in  the  western 
part  of  the  strait,  between  Spitsbergen  and  North-Eastem  Greenland,  the  exit  from 
the  polar  basin.  This  region  of  the  sea  is  probably  occupied  from  the  surface  to 
the  bottom  by  Arctic  water,  which  leaves  no  thoroughfare  for  a  warm  under-current 
from  the  east,  i.e.  from  Spitsbergen.  The  experience  from  Peary's  last  expedition 
shows  that  the  ice  and  waters  of  the  western  part  of  the  polar  basin,  or  the  region 
of  the  s.c.  palaeocrystic  ice,  are  moving  towards  this  passage.  The  out6ow  from 
this  exit  of  polar  waters  is  characterized  by  the  lack  of  an  intermediary  warm-water 
layer  which  is  found  almost  everywhere  in  Arctic  regions,  and  its  surface  is  marked 
by  a  protruding  tongue  of  icefloes,  while  bights  of  more  ice-free  water  are  found 
east  an<l  west  of  it,  where  there  exists  an  intermediary  layer  or  under-current  of 
relatively  warm  and  salt  water.  Captiin  Amundsen's  stations  XIIl.-XVI.  are 
situated  §  within  the  southorliest  part  of  this  truly  Arctic  region  in  73°-75°  N.  lat. 
and  3°-4°  W.  long.  Amundsen's  stations  XVIL,  XIX.,  XX.,  XXIII.  are  on  its 
western  limit  at  74°  lat.  and  0°-7°  W.  long.  In  these  stations  there  are  found 
some  feeble  signs  of  a  temperature  maximum  at  GO-lOO  metres,  while  in  the  former 
stations  XIII.-XVI.  the  temperature  is  uniformly  under  -  1°  from  20-50  metres  to 
the  bottom. 

o 

West  of  this  region  we  have  Hyder's  ||  stations  and  Akerblom's  %  station  VI.  at 
73^  47'  N.  lat.  and  0''  22'  W.  loni;.,  and  VII.  at  74°  38'  N.  lat.  and  15°  3'  W.,  with 
a  well-marked  temperature  maximum  of  up  to  +0'^-ll  C.  at  200-300  metres. 

*  Loc.  cit.,  p.  ICk 

t  Xanson,  of  course,  still  maintains  his  opinion  that  tbo  presence  of  theso  warm 
undnr-currents  has  no  influences  upon  the  melting  of  the  ice  of  the  i>olar  current. 

X  Fij^:.  (5.  p.  21>:!,  Joe.  cit..  Geog.  Jmirn.,  vol.  24,  Xo.  ;{. 

§  *Nortliorn  Waters,'  jip.  141,  14:;.  AraundHCu's  station  XVI.  in  74°  4S'  N.  lat. 
and  4°  W.  long,  is  the  typical  represents tivr  of  tho  liydrojxraphical  conditions  of  this 
reirion. 

11  Ryder  and  IJordam,  *  Hydrojrmfiskc  Un<lcrs«">p:el8er,  Me  Idelelser  om  Grouland/ 
17,  p.  2Sr>.     Kob.-n]mvn  :  18l»5. 

o 

^  F.  Akerblom.  *  lU'cherches  ooeanographiqu(\'*,'  pp.  2."),  2G.    Ups.  Univer.  Arsskrift :. 
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East  of  it  we  have  Ostergren's  station  in  77^  11'  N.  lat  and  0°  55'  W.  long., 
where  the  maximum  at  100-200  metres  exceeds  + 1°  C.    Still  more  eastward  we 
meet  the  core  of  the  north-going  Atlantic  under-current,  with  its  maximum   of 
-f  2'^-G3  C.  and  35-29  per  mille  at  200  and  400  metres  (Arrhenius'  station). 

II.  In  Nansen's  former  memoir, '  The  Oceanography  of  the  North  Polar  Basin,' 
this  part  of  the  Arctic  sea  was  described  as  an  almost  secluded  region  characterized 
by  extraordinary  hydrographic  conditions.  Geographically,  it  was  separated  fronn 
the  Norwegian  sea  by  a  submarine  ridge  at  a  depth  of  300-800  metres.  Over  the 
top  of  this  ridge  flowed  the  under- current  of  Atlantic  water.  Above  this  water  from 
200-250  metres  was  a  layer  of  "  true  polar  water  *'  of  about  34*40  per  mille  salinity, 
which  at  00-80  metres  showed  a  minimum  of  temi)eraturo  of  — 1°*8  to  — 1°*0  0. 
This  is  the  point  of  equilibrium  of  ice  and  Atlantic  water.  Nevertheless,  Nansen 
dci^Iared  the  low  temperature  of  this  water,  in  which  the  polar  ice  floats  to  derive, 
not  from  contact  with  the  ice,  but  from  the  cooling  influence  of  the  atmosphere  in 
some  unknown  part  of  the  polar  basin,  from  which  the  water  was  supposed  to  be  an 
indraught. 

Below  the  Atlantic  under-current  was  another  kind  of  water  of  a  temjierature 
below  zero  which  filled  the  polar  basin  from  the  bottom  to  the  level  of  the  ridge. 
This  water  was  also  supposed  by  Nansen  to  have  been  cooled  down  to  its  present 
temperature  in  some  unknown  region  by  contact  vsith  the  atmosphere.  Between  the 
deep  water  of  the  two  adjacent  deep  basins  of  the  polar  sea  and  the  Norwegian  sea 
there  was  little  or  no  coinmunication,  and  the  main  feature  of  the  hydrography  of  the 
jjokr  sea  was  that  its  water  had  a  considerably  higher  temj^erature  and  salinity 
than  the  water-layers  at  (orrespoiiding  depth  in  the  Norwegian  sea  (  — 0°'9  C.  and 
35*16  per  mille  instead  of  — 1''*3  C.  and  .*U*93  i^r  mille).  My  obje(;tions  to  these 
conjeirtures  are  noted  in  my  former  i)aper  upon  the  influence  of  ice-melting,  and  need 
not  be  rei)eated,  since  Nansen's  views  at  present  seem  to  be  more  in  concordance 
with  my  explanation — at  least,  in  some  important  respects. 

Concerning  the  temperature  minimum  in  the  upper  layer  at  60-80  metres,  ho, 
upon  <la8er  consideration,  comes  to  the  result  " that  Prof.  Pcttersson's  suggestion 
that  this  temperature  minimum  may  be  due  to  contact  between  the  sea-water  and 
the  itre  seems  very  probably  true,  although,  according  to  the  direct  observation  made 
{e.tj.  measurements  of  the  height  of  the  same  hummock  during  a  long  period  of 
many  months),  Pettersson  is  not  right  when  he  assumes  that  an  appreciable  melting 
of  the  ice  may  be  prodvured  by  this  contact  in  the  north  polar  basin." 

The  ice-melting  process  in  the  polar  basin  is  naturally  a  slower  one  than 
in  the  Norwegian  sea,  on  account  of  the  restricted  supply  of  warm  Atlantic  water, 
which,  moreover,  is  separated  from  the  ice  by  the  cold  upper  layer.  Neverthe- 
less there  exists  a  gradient  of  temperature  from  the  Atlantic  water  of  -f-l°  C.  and 
thereabout  to  the  minimum  region  of  — 1*'*9  C,  150  or  200  metres  higher  up, 
which  must  steadily  act  in  favour  of  the  melting  of  the  undermost  part  of  the 
ice-floes,  which  are  piled  upon^each  other  unto  that  depth  by  the  screwing  of  the 
ice-fields. 

Another  and  more  effective  agent  is  the  motion  of  the  submarine  waves  or 
undulations,  which,  according  to  Nansen,  stir  up  the  boundary  layer  between  the 
Atlantic  water  and  the  overlying  cold  water.  The  amplitude  of  such  boundary 
waves  l>etween  two  metlia  of  nearly  equal  density  can  attain  a  magnitude  of  50  to 
100  metres  and  more. 

III.  With  regard  to  the  deep  water  of  the  ix>lar  basin,  Nansen  still  maintains 
that  its  temi>erature  must  be  higher  than  that  of  the  Norwegian  se^a,  and  cannot, 
(»n  any  accoimt,  be  lower  than  0''*9  C  In  his  estimation  of  its  salinity  he  is, 
however,  prone  to  make  a  rc<liiction  from  35*  14  per  nulle  t«»  34*94  i)er  mille.     After 
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chnt  there  "■  no  neoeKBity  to  aphold  llie  liJpottioaiB  of  ft  hijih  suhniarine  ridge.     Ho 
mys,"  "This  ririgo,  if  it  exists,  miiat  in  thftt  Cftie  be  very  low,  rising  perhfips  to 

(ieplhs  where  the  bottom  water  iif  the  northern  Norwegina  evn  Vetween  Spitzbergien 


and  nnrUiem  Groonlnnd  has  a  temperature  of  —  1°  C.  This  low  ridge  would  thou 
prevent  ths  coldest  Imttom  water  of  the  deepest  bwin  in  the  Norwt^an  oea  from 
running  into  the  north  polar  basin.     It  has,  hnwo^-er,  Iwer  seer  that  thn  bottom 

•   Ymtr.i.  liHIO,  p.  :iM 
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Iter  ii  prubftbly  heated  from  aT«nt  — 1"'3  C.  to  about  —  l"'!  C.  on  its  way  from 
^  N.  Int.  to  the  Aouthern  pflrt  of  the  Norwegian  Res.  And  a  similar  heating  mtiat 
[considered  likely  on  tlie  much  longer  way  thrniigh  the  nortli  iiolar  baain,  which 
kt  be  coDsidcri!'!  m  like  &  great  fjord,  where  movoinent  of  (ho  deep  water  is 
MUteljr  alow.  The  higher  temperature  is  therefore  no  hindrnnce  in  the  wny  of 
fcaingthnt  the  bottom  watoroftboktter  i«  thcsnmeas  thntof  tlicNorvregiangea." 
HpKinen  imagines  that  this  bottom  water  is  produced  by  the  cooling  influence 
BbC  MdnoBphere  In  winter  upon  the  ■urfacc  vaCer  of  the  Nonregian  SMi  in  the 
Bl  trpoa  wliore  Captain  Amundsen's  stations  are  situated,*  viz.  between  73°  and 
KT.  lat.,  and  i"  W.  lonir.  and  4"  E.  long.  This  is  the  spot  marked  with  the 
K"  A  in  the  chnrt  (Fig,  f).  The  ohief  difficulty  of  this  explanation  lien  in 
B^et  thftt  the  bottom  water  of  the  Norwosian  sea  has  a  temjiorsturi!  of  —  l^'S  C. 
Kk  itcaiHity  in  liln  of  102811.  If  wnter  of  so  lii^h  density  has  acquired  its 
Bhuuperature  Trom  contact  with  the  cold  air,  it  remains  tn  show  in  what  part 
Hm  Arctic  tea  tliis  takes  plnco,  tj;.  where  such  wnter  ciists  as  mrfaoB  water. 
Kvto  no  water  of  this  kind  has  been  found,  the  surface  water  of  the  polar  basin 
Htb*  polar  current  at  the  enstem  side  of  the  Norwegian  sea,  as  well  ns  the  Gulf 
■on  water  at  the  ciutcni  si<le  of  that  sen,  being  both  warmer  and  of  less  density 
BlliO  water  in  question  at  all  seasons.  Still,  Nnnsen  believes  that  in  the  region 
■btled  thorn  c^xisls,  during  some  moutlis  of  the  year,  wnter  of  the  named 
Bcntnre  and  density  nt  the  surface. 

Bhunrai  licnotcil  by  A  in  this  chnrt  would  consequently,  during  some  months 
^h  year,  act  like  an  open  window,  from  wbich  water,  cooled  and  saturated  with 
Bmpherio  gases,  woul'i  sink  down  to  the  buttom  of  the  Norwegian  sea,  where  it 
Bid  flow  northwards  owt  the  fayjwthetical  ri<!go  into  the  depth  of  the  polar 
K)  and  southwards  towa^1s  the  southern  parts  <>f  the  Norwegian  sea.  "  During 
■  circulation  (which  takes  place  bo  slowly  that  the  water  has  si«nt  perhaps  fifty 
■n  t>n  the  dintuncc  from  73°  N.  lat.  to  64°  north  of  the  Fiiroes),  it  is  very  slowly 
■M  ttom  the  underlying  warmer  bottom,  and  also  slightly  from  the  over-lying 
Knef  water,  chiefly  by  convection.  In  this  manner  its  temperature  near  the  bottom 
Kndually  raised  from  about  -  I'^S  C.  to  about  —  l"-!  C,  and  perhaps  - 1°  C."  t 
BBjtdrographers  will  have  to  choose  betWL'on  this  hypothesis  of  Nanson  and  the 
Bttution  given  In  this  nnd  the  preceding  pa|«r  on  the  inlluence  of  ice-melting 
^B  oceanic  circulation.  In  so  far  I  agree  with  Nanson.  that  (/  water  of  no  high 
Bfty  M  1*02811  can  exist  at  the  surface  of  the  sea — which  is  not  proved  yet — it 
Bl  b*  MUght  for  in  the  region  denoted  with  A  in  the  chart,  where  the  conditions 
KnAirkahly  uniform  from  the  bottom  to  the  surface  with  regard  to  temperature 
B  Mlinity.  But  I  cannot  admit  that  the  circulation  of  the  waters  in  the  deep 
Kt  of  the  ocean  is  a  slow  process.  Under  the  surface  of  niillions  of  square 
BmBtres  Dccupieii  by  ihe  Arctic  Ice  of  the  polar  basin  and  the  [lolar  current, 
Bnoie  fdtces  are  at  work  which  incessantly  send  down  cold  water  to  the  bottiim 
WSfJM  sea.  The  flow  of  this  cold  wat«r  is  intercepted  by  the  submarine  banks 
BwMn  Greenland  and  Scotland,  where  it  accumulates  to  a  cold  wall  some  300  to 
R  metres  higher  than  the  level  of  the  bank,  over  which  it  ercapes  into  the  de^iths 
lilie  Atlantic  ocean.t 


t 


Lof.  ert_  pp.  C9.  fta. 

I  A  ofttnmonication  from  (Captain  Tiinrd 
ij  em  p.  3.39  of  the  present  number. 


t  Lofl.  "■(,.  p.  02. 
ritioi^inc  Dr.  Pi'tlisrsaon's  paper  will  l>e 
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of  the  InterDational  Council  for  the  Study  of  the  Sea,  who  have  honoored  ub  with 
their  presence  here  to-night.  I  shall  not  enter  into  details  about  the  work  that 
they  are  doing.  I  would  not  rush  in  where  angels  might  fear  to  tread.  It  is  a  very 
technical  subject,  and  after  Dr.  Pettersson  has  read  his  paper  there  will  be  a  general 
discussion,  in  which,  I  hope,  the  members  of  the  International  Council  will  take 
part  and  give  us  some  idea  of  the  practical  results  that  have  been  attained,  or  that 
they  hope  to  attain,  from  their  inquiries.  But  I  think  that  you  will  expect  me  to 
say  a  few  words  as  to  the  general  objects  and  the  history  of  this  International 
Ck>uncil.  Towards  the  close  of  the  last  century  a  certain  number  of  Aperts  urged 
that  there  sliould  bo  some  scientific  treatment  of  the  question  of  the  fisheries, 
especially  in  the  northern  seas.  Preliminary  conferences  were  held  by  del^ntes  of 
nine  Grovemments — Russia,  Finland,  Sweden,  Norway,  Denmark,  Germany,  Holland, 
Belgium,  and  Great  Britain — first  at  Stockholm  in  1899,  and  then  in  Christiania  in 
11K)1,  and  a  bureau  was  organized,  which  does  its  work  at  Copenhagen.  The 
International  Council  met  for  the  first  time  at  Copenhagen  in  1902,  and  they  are 
holding  their  latest  meeting — I  hope  not  their  last  meeting — in  London  in  1IK)7. 
I  say  I  ho\Mi  not  their  last,  because  there  is  a  question  of  dissolution  of  the  Council. 
It  is  not  a  subject  upon  which  I  can  say  much,  but  I  think  it  would  bo  a  thousnnd 
pities  if  an  international  arrangement  of  this  sort  were  brought  to  a  dose.  The 
relations  between  civilized  countries  are  not  so  absolutely  cordial  as  to  justify  our 
terminating  any  form  of  co-operation.  The  general  object  pursued  by  the  Council 
is  an  inquiry  into  the  physical  conditions  of  the  sea,  particularly  as  regards  its 
varying  degrees  of  saltness  and  temperatures,  which  so  closely  concern  the  fisheries. 
I  am  trying  to  avoid  the  word  "  fish."  I  dare  say  you  remember  that  in  diplomatic 
circles  there  has  been  a  grave  quc^stion  for  many  years  as  to  whether  a  lobster  is  a 
fish,  and  I  understand  that  the  International  Council  do  include  Crustacea  in  their 
inquiry.  Let  mo  just  ix)int  out  here  that  theirs  is  a  strictly  geographical  inquiry. 
Wo  have  had  lately  some  high  educational  authorities  asking  "  What  is  geogmphy  ?  " 
and,  like  jesting  Pilate,  they  have  not  always  waited  for  an  answer.  But  we  hold 
that  geography  is  concerned,  as  one  of  its  branches,  with  the  distribution  of  any- 
thing that  may  exist  on  the  surface  of  the  globe.  I  sui»i»ose  it  will  hardly  be 
contested  that  the  sea  forms  an  important  part  of  the  surface  of  the  globe,  so  that 
the  distribution  of  fish  or  Crustacea  is  a  geographical  question,  and  that,  is  why  it  is 
we  have  been  able  to  claim  the  privilege  of  ent-ertaining  to-night  the  members  of 
the  International  Council  for  the  Study  of  the  Sea  and  to  introduce  them  here  to 
the  Fellows  of  the  Koyal  Geographical  Society. 

So  much  for  the  first  purpose  for  which  we  have  met  here  to-night.  ITie 
second  puriK)se  of  our  meeting  is  to  listen  to  an  address  on  the  "  Influence  of  Ice- 
melting  uiK)n  Oceanic  Circulation,"  which  is  to  be  delivered  by  Dr.  Otto  Pettersson, 
of  Sweden,  who  is,  as  I  have  no  doubt  you  know,  vice-president  of  the  Int^smational 
Council  of  which  I  have  been  s^xsaking.  This,  of  course,  is  also  a  geographical 
question.  I  shall  not  attempt  to  forecast  what  Dr.  Pettersson  will  say,  but  I  am 
sure  we  shall  listen  to  him  with  the  very  greatest  interest.  I  now  invito  him  to 
address  you  on  "  The  Influence  of  Ice-iiielting  on  Oceanic  Circulation." 

After  the  i)aper,  the  Puksident  :  I  rise  to  propose  a  cordial  vote  of  thanks 
to  Dr.  Pettersson  for  his  address.  You  will  have  realized  the  difficulty  with  which 
he  had  t^^  contend  in  trying  to  compress  into  a  short  time  the  immense  mass  of 
information  he  has  collected.  We  are  much  indebted  to  him,  and  your  applause 
expresses  your  thanks  for  his  interesting  address.  We  have  another  pleasure 
to-night,  as  I  pointed  out  to  you  earlier,  and  that  is  to  hear  the  remarks  from  other 
members  of  the  international  Council  for  the  Study  of  the  Sea.  Any  thorough 
discussion  of  Dr.  Pettersson's  paper  is,  of  course,  im|X)ssible;   the  subject  is  too 
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intricate  to  discuBS  at  a  meeting  like  this,  although  I  do  not  wish  to  preclude  any  one 
from  speaking  on  the  pai)cr  who  desires  to  do  so.  I'call  u]X)n  Norway  first  to  reply, 
because  it  b  represented  by  an  Honorary  Corresponding  Member  of  ours,  whom  we 
have  often  heard  before  and  always  wish  to  hear  again,  His  Excellency  Dr.  Nansen. 

THE  INTERNATIONAL  OOUNCIL  FOR  THE  STUDY  OF  THE  SEA. 

Dr.  Nansen  :   The  President  has  done   me  a  great  honour  by  asking  me  to 
make  some  remarks  upon  the  work  of  the  Interuatioual  Council  fur  the  Study  of 
the  Sea,  a  work  which  has  now  been  carried  on  for  nearly  five  years,  and  which 
we  all  hope  is  going  to  be  carried  on  for  a  great  many  more  years  in  the  future. 
The  goal  of  the  whole  inquiry  is,  of  course,  a  scientific  exploration  of  the  sea, 
but  it  has  more  than  a  purely  scientific  aim ;  our  purpose  is  especially  a  thorough 
investigation  of  the  sea,  with  regard  to  its  various  conditions  influencing  the  life  of 
the  food-fishes  that  are  important  for  the  nourishment  of  man.     I  believe  it  may  be 
said  that  our  work  has  been  very  successful  in  that  resi)ect,  and  that  very  important 
results  liave  already  been  attained ;  but  this  is  not  for  me  to  go  into— more  com- 
petent men  will  mention  this  part  of  the  work  later.     I  would  rather  say  a  few 
words  about  our  physical  investigations,  which,  we  hope,  will  in  due  time  give 
OS  a  satisfactory  understandiug  of  the  circulation  of  the   sea,  a  problem  of  the 
greatest  importance  for  the  final  solution  of  most  other  problems  connected  with  the 
sea.     Our  observations  are  in  several  respects  throwing  entirely  new  light  on  this 
difficult  subject.     The  vice-president  of  the  council  has  given  you  some  examples 
to-night  of  the  physical  work  which  has  been  carried  on.     1  am  sure  many  of  us 
do  not  quite  agree  with  him  in  various  points  as  to  the  correct  explanation  of  the 
observations  made,  but  this  would  not  be  the  place  to  go  into  details  in  this  respect ; 
and  especially  not  for  me,  as  I  have  recently  published  a  paper  on  it,  which  Prof. 
Pettersson  has  quoted,  where  I  have  laid  down  my  own  views  of  the  circulation. 
But  in  order  to  give  you  some  idea  of  the   results  attained  with  regard  to  the 
circulation  of  the  sea,  I  should  like  to  show  you  a  lantern-slide  demonstrating 
the  circulation  in  the  Norwegian  ocean  according  to  the  Norwegian  investigations 
of  it.     It  may  be  gootl,  of  course,  for  more  popular  representation,  to  draw  charts  of 
the  sea-currents  like  those  of  Prof.  Pettersson's,  but  they  are  apt  to  give  misleading 
ideas  about  the  currents,  as  i)eople  will  often  speak  of  them  as  though  they  run 
like  rivers  through  the  ocean.    The  circulation  of  the  sea  has,  however,  no  resemblance 
whatever  to  rivers ;  it  means  the  continuous  movement  of  the  whole  water-masses 
from  the  surface  to  the  bottom,  and  over  the  whole  area  of  the  sea,  and  we  cannot 
move  the  water-masses  in  our  part  of  the  sea  without  moving  all  the  rest.    Mr.  B. 
Hellaml-Hansen  and  myself  have  been  working  up  the  results  of  five  years*  investiga- 
tiuna  in  the  Norwegian  sea,  which  is,  I  am  sorry  to  say,  the  only  part  of  the  ocean 
which  is  really  well-known,  and  where  we  can  say  something  with  certainty  about 
the  circulation.     We  hoi>e  soon  to  publish  our  results,  but  here  I  show  you  a  chart 
of  the  circulation  based  on  our  investigations.     You  will  sec  that  the  water  has  a 
aTtain  tendency  to  niuve  in  greater  and  smaller  vortexes  and  whirli)ools,  and  you 
might,  in  fact,  consider  the  whole  circulation  of  the  ocean  as  a  series  of  such  move- 
ments, which,  to  a  very  great  extent,  move  in  the  cyclonic  direction.     You  will 
see  the  Atlantic  current  or  Gulf  Stream  comes  into  the  Norwegian  sea,  between 
the  Faeroc  islands  and  the  Shetlauds,  and  at  once  it  begins  to  make  whirli)Oob  in 
a  motit  remarkable  way  by  meeting  the  colder  current  cyming  from  the  north-west 
past  Iceland  and  the  Faeroes,  as  is  proved  by  the  Scottish  observations  made  during 
four  years.     I  may  make  the  remark  here  that,  according  to  my  view,  the  chief 
cause  of  the  circulation  of  the  sea  is  the  combinetl  efl'ect  uf  the  cooling  of  the  water 
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ai4  i  of  the  winiA.    I  do  iLot  beli«Te  that  ke-meldng  has  much  imporUoce  in  thu 
r*:3ipect ;  I  :r.ir/g  it  La£  pncUfrml.j  lo  direct  effect  upon  tLe  cooUng  of  the  sea, 
bit:C2i^-^-:  ti^e  ice  i-^  fo.TLei  .^i  celia  ia  the  sjime  lea,  and  the  hemt  which  u  dis- 
eL::%^^'i  the  ilozl'sl,i  the  ice  is  formed  is  again  engaged  by  the  melting  procees, 
ao  :Le  (iirec:  oi>:.lii.g  e5ec:  of  :L&se  processes  is  rti7.    Indxrectlj  the  formation  of  lee 
in  lii';  b(A  Las,  Loverer,  :Le  •.pr^jsiie  effect,  as  the  ioe-ocTer  protects  the  underiyiDg 
water  iroii^  belLg  o^le^i  by  r^iiirion  of  heat.     If,  thezeforey  we  bad  an  open  North 
Polar  feea  lUaVzaA  of  ai:  ice-o.verc-ii  one,  ve  aho^ild  get  a  milder  Arctic  and  North 
Polar  climaie,  but  a  r:.'^ch  zr^'.-Tt  oj^.l^d  sea.    But  let  us  return  to  the  Norwegian  sea. 
We  see  that  along  i:s  easteni  slle  the  warm  Atlantic  water  nms  northward,  whilst 
along  its  western  side,  tLe  Greechnd  and  Iceland  eide,  the  cooled  polar  and  Arctic 
water»  run  southward.    In  the  s*juthem  part  of  the  Korweg^  sea,  south  of  the 
latitude  of  Jan  Mayen  and  nonhera  Noriray,  these  currents  form  a  great  cydonic 
circulation  of  the  whule  water-maBd,  with  many  smaller  vortexes  or  whirlpools, 
esijecially  promineiit  along  the  western  side  of  the  Atlantic  current  or  the  so-called 
Gulf  Stream.    In  the  nortLern  {lart  of  the  Norwegian  sea  there  is  probably  another 
similar  cycl'jnic  circulation,     lu.  the  Barents  sea  there  is  also  such  a  cyclonic  move- 
ment of  the  water:?,  with  maiiV  similar  vortexe::.     This  chart  may  possibly  giye  you 
some  idea  of  the  object  of  the  physical  jiart  of  our  work.     It  is  trying,  first  of  all, 
to  give  us  some  s<jlid  reliable  information  of  the  circulation  of  the  ocean — what  its 
currents  really  are.    But  tills  is  not  the  final  object.    The  further  object  would  be 
to  find  the  variations  in  the  circulation,  because  it  is  evident  that  these  variations  have 
great  and  far-reaching  effects  upon  various  other  conditions  of  the  Earth,  and  are  of 
very  great  importazice  to  humauity.     Firi>t  of  all,  it  has  a  very  great  effect  on  the 
climate.    If  we  can  master  the  variations  of  the  circulation  of  the  ocean,  we  shall 
Xjrobubly  also  master  important  features  in  the  variations  in  our  climate.    That  is 
a  goal  which  is  still  far  in  the  future,  but  we  may  hope  to  reach  it  some  day.    Ou 
the  other  hand,  it  is  also  evidoDt  that  these  physical  conditions  are  of  very  great 
im}K»rtanc6  to   the  biological  conditions  of  the  animals  living  in  the  sea.    And 
when  we  find,  for  instaoce,  that  the  quantity  of  fish  vary  much  from  one  year  to 
another,  it  is  not  unnatural  to  think  that  the  cause  might  be  foimd  in  variations  in 
the  physical  conditions  of  the  ocean.     The  lack  of  fish  in  one  year  may  be  due  to 
the  fact  that  some  years  earlier  there  were  certain  conditions  in  the  sea  which  were 
unfavourable  for  the  reproduction  of  the  fishes.    You  will  thus  see  that  a  thorough 
understanding  of  the  physical  conditions  of  the  ocean  is  of  very  great  importance, 
not  merely  scientifically,  but  also  for  the  fisheries  and  to  practical  meteorology.   I 
wish,  therefore,  to  impress  uix>n  you  the  necessity  of  the  nations  co-oi)erating  in 
order  to  make  the  sea  a  known  part  of  the  globe ;  we  can  no  longer  allow  it  to  remain 
an  almost  unknown  world,  as  it  is  at  present. 

The  PuEsiDENT :  I  think,  in  view  of  the  visitors  who  are  now  in  England,  vhum 
many  of  us  have  seen  to-day — I  moan  the  royal  visitors — ^I  must  call  next  ujwu 
Denmark  to  si>eak.     Will  Dr.  Petersen  kindly  reply  on  behalf  of  Denmark. 

Dr.  Petkrsek  :  I  am  not  prepared  to  Bi)eak  hero  to-night  about  this  matter, 
having  had  very  short  time  to  think  about  it ;  but  if  you  will  allow  me,  1  will 
sx>oak  a  little  about  marine  biology.  I  am  a  marine  biologist  myself,  and  have 
spent  my  life  in  this  branch,  studying  marine  fishes,  not  only  from  a  scientific  ^^ 
of  view,  but  also  from  an  economical  view,  with  the  idea  that  science  will  conqufif 
this  ground  too.  We  know  in  Denmark  what  science  has  done  for  agriculture,  and 
1  hojKs  that  science  by-and-by  will  do  the  same  for  the  sea.  Time  will  not  allov 
mo  to  make  a  long  speech  about  the  whole  of  the  scientific  work  done  in  marine 
biology,  but,  if  you  will  allow  mc,  1  will  give  you  some  few  examples  of  the  methodi 
and  of  the  retiult?  we  have  obtained.     We  in  Denmark,  many  years  ago^  tried  to 


W        ISFLCENCE   OP    ICE-MELTING   UPON    DCEiNIC   CiaCDLATION.    299 

Uliel  a  utiniber  of  GjiIi  for  the  imrpose  of  Ceding  out  where  the  Bah  miRraled  to, 
TLis  luelbod  has  been  emiJoyed  fur  flat  fiab,  eaiKJciftlly  for  pliiue.  Wu  rantoned 
Iwo  boBO  bulUiQg  togvlher  with  silver  wire  through  the  I'laite,  and  Ihey  were  thrown 
uverboiird  aiive  ;  when  the  Gahermea  caught  ihem  again  tliey  told  lue  vhcre  thay 
caugbl  Ihem  and  when,  and  in  tliat  way  we  found  out  where  thuy  migrated  <<>, 
and  how  much  they  bad  grown.  This  method  was  used  by  mo  inouy  years  ago, 
and  it  has  given  tntoresting  results.  I  mention  it  becauEe  it  has  been  iu  use  i[i 
all  the  co-a]>eraLing  countries.  I  once  took  tbree  hnndreJ  |>kice  and  labelled  them, 
and  put  them  back  into  the  Kattegat.  One-third  of  them  were  caught  after  they 
bad  been  in  the  sea  three  inDDths;  t  never  esjiccted  to  see  any  of  them  again  at 
this  my  first  trial.  We  have  made  many  better  investigations  and  trials  afterwards, 
and  wo  cin  now  pve  a  good  rejiort  (or  the  difletont  waters.  80  f-ir  as  1  can 
remomber,  60  tu  TO  per  cent,  of  labelled  plaice  iu  the  Kattegat  are  caught  and  sent 
to  mo  in  n  year.  In  the  NoKh  sea  the  purceutage  is  about  50  ]ier  cent.  Wo 
cm  learn  a  gre^t  deal  from  these  uiethoils,  and  1  hojie  the  time  will  come  when 
we  ahall  have  learnt  enough  about  the  North  sea  to  get  a  E]«cial  law  for  undersized 
plaice,  I  »boul>l  like  to  say  a  few  words  about  the  result*  of  the  investigations  of  ijie 
common  eel.  llonniark  is  a  very  little  country,  but  you  will  remember  that  wo 
mual  go  to  levied  aud  Greenland  too — we  have  only  one  abip,  hut  it  has  been 
round  Iceland,  in  liio  neigh  bo  urhootl  of  Greenland,  and  it  has  been  iu  the  neigli- 
biiuthood  of  ^iiain  also.  It  lookn,  [>tirLa]«,  a  little  iiecullar  that  vre  in  Uenuiark  are 
■liliag  so  mui'h  iu  the  waters  of  uther  nations,  because  wo  have  made  it  a  common 
rule  that  each  coun'ry  shall  deal  with  its  own  coast.  It  was  a  s[*cial  problem 
"hich  caused  us  to  go  go  far.  The  work  on  one  of  ttu'se  voyages  was  lo  find  the 
larval  eel.  One  s{«cimen  was  first  found  west  of  the  Faroe  islands.  Next  year  the 
ihili  went  along  the  wetit  coast  of  the  Britisli  Isles,  west  of  Ireland,  s^iecially  to 
Sud  soine  more  of  these  larval  eels;  and  wo  founil  a  lot,  BBpcoially  south-west  of 
Ireland  and  off  the  coast  of  France  and  Kp.iin.  Therefore  we  have  come  l-o  the 
ncluuiun  that  the  eels  do  not  breed  in  the  North  Hea,  because  their  larvie  (Upto- 
ns) are  not  to  be  found  there.  Therefore,  a!!  the  eels  grown  up  iu  Sweden, 
way,  Kussia,  Germany,  England,  and  Holland,  of  course,  must  go  westward  in 
f  very  oceaii  to  breed.  We  ho^ie  by  means  of  theee  investigations  to  be  able  to 
l|)rove  our  eel  dsberies.  We  intend  to  catch,  as  far  as  i>oBBible,  all  the  eel  from 
K  whole  Bal  lit'  on  the  migration  to  the  breeding-places  j  we  have  during  this  to 
5  tlttougli  the  narrow  ^routid  near  Copenhagen.  We  hope  to  be  able  to  stop  them 
^fl  uacb  autumn.  I  mention  -it  here  because  koowledge  about  such  a  thing  as 
e  breeding  of  the  common  fresh-water  eel  has  supplied  us  with  the  knowledge 
■  liuw  to  legislate  for  the  whole  eel  fishery. 

ThePnbJDEKT:  I  will  ask  next  one  of  the  repreHeiitatives  of  Germany  tosjieak. 

Dr.  Otto  Ebuhhel  :  When  we  held  our  first  meeting  at  Stockholm  iu  16'M, 

tr  knowledge  of  the  booh  bordering  northern  Europe  was  elilt  very  iuconiplel)^  not 

y  as  to  the  physical  projierties  of  the  water,  but  as  to  the  food-fiabes  bIm.    It 

.id  that  now,  after  five  years'  co-operation,  we  have  laid  vary  good  fouada- 

a  in  both  respcctti.      We  know  the  main  features  of  the  currents  in  the  Baltic 

1  the  North  sea,  and  we  have  got  an  idea  as  to  the  causes  cunttolling  the  very 

ad  movements  of  the  water  iu  the  western  Baltic.     As  regards  general 

ltii|<^,  we  shall  soon  have,  at  least  in  Germany,  by  our  wull-appiuved  methods 

STatudying  plankton,  some  definite  information  on  the  nourishment  which  the  fish 

a  th^  waters.    By  collecting  and  counting  the  fish-ogga  floating  In  thewateiB, 

B  b  now  possible  to  state  where  the  fuod-Gshes  have  their  s^iawniDg-gruiiuds.   Thus 

tf  knowledge  •>(  the  uiirserics  of  the  young  hshes  is  growing  also.     The  diiicovciy 

e  by  our  countryman,  Ur.  Iteibisuh,  of  the  means  of  determining  the  age  of  any 
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fish  by  counting  the  rings  formed  cacli  year  in  the  otoliths,  or  ear-stones,  wat^ 
extremely  useful.  This  method  has  now  been  extended  to  counting  the  more  or 
less  opaque  stripes  in  the  scales  and  in  the  vertebne  of  the  fishes,  as  has  been 
carried  out  in  the  Heligoland  Biological  Station,  under  the  direction  of  Prof.  Beincke. 
Not  least,  we  have  arranged  fur  very  detailed  statistics  of  the  main  food-fishes  landed 
in  our  fishing  harbours.  As  our  fishermen  have  had  the  inteUigence  to  see  that, 
after  all,  it  would  bo  to  their  own  advantage  to  lift  the  secret  from  the  fishing- 
grounds  where  they  have  made  their  best  catches,  it  is  now  possible  by  comparative 
statistics  to  clear  up  the  productiveness  of  the  various  areas  in  the  North  sea.  For 
a"*  nation  like  the  Genuan,  now  growing  every  year  by  850,000  inhabitants, 
there  is  no  doubt  that  a  rational  exploitation  of  the  bordering  seas  has  become  a 
very  serious  question  of  food-supply.  We  hope  that  the  continuation  of  the  inter- 
national cooi)eration  as  to  the  study  of  the  sea  will  bring  no  less  profit  to  the 
other  nations  around  the  northern  seas  of  Europe. 

The  PiiEsiDENT  :  I  will  ask  a  representative  of  Belgium,  Prof.  Gllson. 

Prof.  E.  GiLSON,  of  Louvaio  :  The  President  could  not  have  done  better  than  call 
in  the  first  place  the  representative  of  Norway,  the  country  lying  nearest  the  regions 
-  where  the  phenomena,  related  to  us  by  Prof.  Pcttersson,  have  their  principal  seat, 
and  the  country  which  has  produced  men  like  Nansen,  Hjort,  and  Holland  Hansen, 
who  have  done  so  much  for  their  exploration,  as  also  for  the  study  and  co-ordination 
of  the  results  obtained.  For  reasons  of  an  opposite  kind,  however,  the  President 
might,  it  seems  to  me,  have  called  in  the  last  place  the  delegate  of  Belgium,  which 
of  all  the  associated  countries  lies  the  furthest  south,  the  farthest  removed  from  the 
regions  where  the  fusion  of  ices  produces  its  most  direct  effects,  and  the  country, 
moreover,  the  last  to  enter  the  field  of  polar  and  oceanographic  research.  No  doubt 
it  was  his  intention  to  pass  from  one  extreme  to  the  other,  and  to  give  me  the 
opportunity  to  remark  to  you  how  the  region  committed  to  us  in  the  International 
Exploration  includes  in  it  an  interest  peculiarly  its  own.  It  is,  specially,  the 
southern  threshold  of  the  North  sea,  the  gate  of  communication  between  that  sea 
and  the  Channel.  The  importance  of  this  communication  is  proved  to  have  been 
often  exaggerated.  In  taking  an  estimate  of  it  there  is  occasionally  left  out  of 
account,  not  only  its  narrowness,  but  also  its  shallowness,  and  the  direct  reversal 
there  undergone  twice  a  day  by  the  tidal  currents.  These  circumstances,  taken  in 
connection  with  other  observations,  sufiked  to  draw  from  your  illustrious  com- 
patriot, Lord  Kelvin,  the  remark  that,  supposing  the  strait  came  to  be  closed,  that 
occurrence  would  hardly  alTect  the  circulation  of  the  currents  in  the  North  sea. 
Yet,  of  however  small  account  it  may  be,  this  communication  is  in  very  actual 
operation,  :ind  olTers  much  that  is  interesting  biologically.  And  it  is  from  this 
IKdut  of  view  that  we  take  its  study  for  our  8i)ecial  mission.  If,  then,  little  has  been 
done  in  this  way  in  the  i)a.st,  the  attention  of  the  Iklgians  having  been  but  recently 
directed  to  affairs  of  the  sea,  we  yet  lio|)e  to  obtain  useful  and  interesting  results  in 
the  future. 

The  Pkesidknt:  I  proi>ose  next  to  ask  Prof.  Weber  if  he  will  kindly  8])eak  for 
Holland.  I  am  afraid  he  must  sjHjak  in  English,  for  I  doubt  if  there  are  many  here 
who  speak  Dutch. 

Prof.  Weueu  :  I  hope  you  will  excuse  me,  because  I  am  not  able  to  say  any- 
thing about  any  of  the  original  work.  I  have  nut  personally  been  engaged  upon 
this  work,  but  I  can  say  Hollaiul  has  produced  the  General  Secretary,  and  he  will 
IKjrhaps  say  a  few  words  about  the  original  work,  the  measuring  of  oceanic 
circulation  along  our  coast. 

The  PiiEsiHENT :  The  General  Secretary  has  refused  to  say  auything.  1  call  on 
the  representative  of  Finland,  Dr.  Ilomdn. 
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Dr.  HoHftN :  Finland  liee  far  from  the  great  waters  of  the  Kortli  «ea  uid  the 
AtUotic,  the  ECeoB  of  tha  bydronrapbic  phenomena  absut  which  we  have  juat  bwn 
hearing  excellent  ezpoeitions.  The  pemnaula  of  Finland  is  woahed  on  the  west  and 
on  tbe  wnitb  by  the  Baltic  sea,  and  ita  two  guifs  of  Bothnia  &nd  Finland.  TIjese 
waters,  it  is  evident,  do  not  olTer  for  study  problems  of  equal  imporUnce  and 
magnitude  with  those  presented  by  the  Atlantic.  An  almost  closed  tea,  in  which 
already  Wilcke  witnessed  the  quiet  ciroiiiation  of  the  water,  the  Baltic  ten  auppliee 
a  group  of  questions  such  sa  might  abundantly  reward  inTcstigation.  For  one 
item,  tbe  powerful  Baltic  current,  the  superficial  current,  namely,  of  watar  but 
slightly  saline,  iBsuing  from  the  Baltic  by  way  of  the  Kattegat  and  the  Skager 
Back  into  tbe  North  sea,  is  of  great  Importance  for  the  hydrography  of  the  tatter. 
In  order,  therefore,  to  a  complete  knowledge  of  the  North  soa  and  its  cuirentii,  the 
study  of  this  Baltic  current  may  not  be  left  out  of  account.  Tbe  investigaUon  of 
the  hydrography  of  the  Baltic,  again,  constitutes  an  important  part  of  the  programme 
fur  the  scientific  examination  of  the  seas  in  the  north  of  Europe. 

Quite  as  much,  however,  as  tbe  purely  scientific  interest,  the  desire  to  improve 
the  fisheries  induced  the  Crofemment  of  Finland  to  contribute  the  means  needful 
for  the  hjdrographic  research  which  has  since  1808  Ijcen  uninteiruptediy  pursued. 
It  is  further  hoped  that  the  study  of  the  currents,  so  dangerous  to  navigation  in 
our  waters,  will  in  future  yield  results  of  practical  utility.  The  navigation  of  our 
seas  in  winter  is  for  us  a  question  of  great  oconomlc  moment,  and  the  great  difiiculties 
opposed  to  their  navigation  by  the  severe  congelation  to  which  they  are  subject  have 
tended  to  qnicken  tbe  {nteroat  in  the  question  of  scientific  research  in  the  Baltic. 

The  publication  of  the  results  of  our  observations  accumuloted  during  the  last 
nine  years  has  been  begun.  In  about  three  years  hence  it  will,  I  hope,  be  possible 
to  form  a  fairly  complete  idea  of  the  hydrographic  pbonoineDa  in  the  north  of  the 
Baltic  and  ita  great  gulfs  of  Bothnia  and  Finland. 

The  Prbsioest  :  The  only  remaining  country,  Runaia,  is  not  represented  here, 
but  I  believe  Dr.  Hjort,  Director  of  the  Norwegian  FiaberieE,  can  give  us  some 
iDloreating  information.    If  be  will  kindly  do  so,  we  shall  be  »ery  much  obliged  to 

Dr.  Hjobt  :  When  you  do  me  the  great  honour  to  ssk  me  lo  say  a  few  words  here, 
I  mu«t  take  this  opportunity  to  say  a  little  about  the  idea  which  haa  been  in  my 
mind  these  three  year;,  nsmoly,  the  question  as  to  how  this  oceanic  work  can  do 
■oything  to  advance  the  life  of  the  fisherman.  In  the  fisheries,  as  in  any  other 
blanch  of  human  activity,  there  are  periods  of  espansion  and  there  are  jwriods  of 
Monotny ;  so  it  haa  been  in  the  fisheries,  as  you  know.  The  great  time  was  when 
the  British  fishermen  not  only  went  out  to  the  North  aoa,  but  when,  after  a  while, 
tbey  went  ti  Iceland,  and  dowu  to  Spain  and  Africa.  When  the  practical  man 
■tka  you  what  ia  the  practical  use  of  science,  he  mostly  wants  you  to  find  some  new 
Geldi  for  fishery;  he  wishes  to  discover  new  hanks  in  order  to  let  the  fishermen  get 
more  money  and  let  tbem  be  able  to  introduce  a  new  industry.  But  science  is 
very  seldom  able  to  do  that,  and  everybody  who  has  seen  the  great  British  fleets, 
for  inslAnce,  at  Uull,  Grimsby,  Aberdeen,  or  anywhere  else,  will  at  once  luderstand 
that  merely  scientific  systems  cannot  do  Vary  much  amongst  these  clever  hard- 
working people;  but  nevertheless  there  are  some  circumstances  when  science  is  able 
to  do  a  work  of  that  kind,  and  a  great  part  of  my  work  has  been  in  that  direction. 
When  we  began  our  inveetigitiona,  a  great  part  of  the  Norwegian  sea,  while  not 
oodiacorered  and  not  uninvestigated  by  soundings,  was  never  tried  by  any  fishing 
g«ar  at  all.  This  great  field  was  never  tried,  and  all  this  big  sea  was  very  little 
studied.  We  bad  in  Norway  fifteen  years  ago  a  groat  number  of  fishermen,  perhaps 
&  hundred  thousand,  but  tiiey  bad  only  very  small  open  boats,  and  they  fished 
_         No.  III.— SBPTEMBEIt.  1907.]  T 
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from  the  shore  and  never  went  out  to  the  sea  to  a  great  extent,  because  they 
did  not  know  the  sea.    Our  great  object  was  to  go  out  and  to  make  fiahiog 
experiments  on  one  after  another  of  these  great  banks,  of  thousands  of  square 
miles.    We  made  fishing  experiments,  and  we  gave  oar  charts  to  the  fishermen, 
telling  them  where  they  could  go,  and  we  have  had  the  pleasure  also  of  seeing  a 
great  nnmber  of  big  boats  going  on  grounds  where  they  have  ne^er  been  befrae,  and 
instead  of  only  having  open  boats,  we  have  had  the  pleasure  of  seeing  those  people 
develop  a  fleet  of  about  4500  deck  boats,  and  they  now  go  over  all  these  banks, 
and  also  to  Iceland,  while  a  few  years  ago  they  only  stayed  dose  to  the  shore.     In 
this  way  it  has  been  possible  for  science  to  do  this  work,  but  this  possibility  was 
only  due  to  the  special  circumstances  of  these  poor  people  not  having  the  capital 
which  the  people  here  in  England  have^  the  cajntal  which  enables  us  to  do  much 
more  than  a  private  man  can  do.    B  it  as  this  fleet  advances,  and  Great  Britain  and 
all  the  other  couutri3S  along  the  North  sea  and  along  the  coast  of  Norway  also 
advance,  there  will  come  a  time  in  Norway,  as  in  all  other  countries,  when  it  will 
be  difficult  to  advance  the  fisheries  by  expansion,  and  the  question  will  be  what  can 
we  do  by  economy  ?    And  that  question  is  the  other  great  practical  purpose  which 
we  are  all  going  in  for.    This  question  of  economy  can,  in  my  opinion,  not  be  stated 
in  a  more  clear  way  than  by  taking  an  example  from  the  study  of  human  beings,  to 
take  a  comparison  from  the  science  of  the  population.  As  you  study  the  population, 
by  statistics  you  can  see  if  a  people,  if  humanity,  is  prospering  in  the  different 
parts  of  the  world;    you  can  see  how  long  they  live;  and  you  can  see,  for 
instance,  as  this  great  science  has  shown,  that  the  more  civilized  the  world  is 
getting,  the  longer  the  life  of  the  people  will  be.    In  this  way  we  are  able  to  study 
fish  also.    It  soimds  very  difficult  to  do  this,  but  it  is  possible ;  we  are  ab^e  to  tell 
the  age  of  these  most  important  fishes ;  we  can  tell  exactly  how  old  every  herring, 
every  haddock  is ;  we  can  say  how  long  they  live ;  and  in  this  way  we  are  able  to 
study  the  lifetime  which  they  have.    I  can  give  you  some  few  examples  of  this. 
In  the  spring  time  great  shoals  of  fish  approach  the  coast  of  Norway;  we 
catch,  perhaps,  a  hundred  barrels  of  herring  here ;  we  catch  millions  of  cod  here ; 
and  if  we  study  these  very  carefully  we  can  see  that  the  swarms  come  in  groups  of 
years.    For  instance,  the  herrings  come  in  groups  of  from  three  to  fifteen  years, 
and  even  eighteen  years  in  the  open  fisheries  here.    We  can  see  that  other  fish 
are  from  four  to  eighteen  or  twenty  years — only  the  fishery  in  this  big  ocean  has 
not  been  going  on  so  intensely  as  in  the  southern  part.     We  have  great  swarms  of 
fish,  and  they  always  give  the  same  idea  of  being  near  the  limit  of  dying  a  natural 
death.     In  this  way  we  can  also  see  that  one  fish  is  able  to  produce  its  kind 
perhaps  twelve  or  fifteen  times  before  it  dies.    These  swarms  give  you  an  idea  oi 
a  great  stock  of  fish  prospering  and  not  being  in  any  danger  from  man.    If  that 
is  true  —  and  it  is  impossible  to  explain  or  prove  it  in  a  few  minutes  —  then  it 
gives  you  great  hops  that  you  will  be  able,  as  an  administrator  or  a  scientific  or  a 
practical  man,  to  inspire  your  people  to  go  on  developing  the  fisheries  still  more,  and 
1  think  no  practical  purpose  can  be  greater  than  that.    In  other  parts  of  the  sea,  for 
instance,  in  the  North  sea,  by  means  of  your  great  fleets  that  svceep  over  the  whole 
of  the  ground,  if  you  study  the  question  of  the  fish,  you  very  seldom  find  old  fish. 
I  saw,  for  instance,  last  summer,  in  Finland,  a  great  swarm  come  from  here  where 
nobody  had  ever  fished  before,  and  there  were  huge  haddocks  which  never  had  been 
under  the  influence  of  fishing  boats  before.    These  fish  were  from  eleven  to  twelve 
years  old.    If  you  take  the  age  of  the  haddocks  in  the  North  sea,  for  instance,  you 
very  seldom  find  such  old  specimens.    The  great  majority  of  them  are  only  two, 
three,  or  four  years  old  at  the  outside.    Now,  I  am  able  to  tell  you  that  all  these 
investigations  give  us  a  practical  picture  of  the  fish  in  all  its  uses.    I  say,  we  are 
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»ble  by  hard  work  ti  give  a  true  picture  of  what  the  fiah  is  Id  be,  what  the  slock  of 
tha  Hah  is  with  regard  to  the  differeoL  classes,  and  we  can  tell  yau  what  the  fish 
itoelc  will  be  io  nil  these  retpecta  in  the  year  1908.  Aod  if  we  go  oa  for  jeare  and 
^ve  the  picture  f<ir  each  year,  you  are  able  to  give  a  picture  of  how  the  influeace  of 
BWo  will  affect  the  fish;  at  the  same  time  you  cao  also  give  an  idea  of  what  yju  are 
able  to  predict  fottlie  future  of  tlie  liEhermeD.  Tou  get  a  kuowledge  of  the  great 
flah  problems  of  the  future,  Are  we  to  inspire  the  people  to  go  od,  or  are  we  to 
induce  them  to  exercise  economy  ?  And  this,  io  niy  opinion,  is  the  great  basis  for 
intfTDatioDal  co-operation. 

The  PsEBiDEKT  :  There  ia  one  couutry  which  I  entirely  foi^ot  to  mention,  that 
]■  Great  Briton.  We  have  a  represeotative  here,  Prof.  D'Arey  Thompson ;  he  can 
t«11  UB,  I  am  sure,  something  interesting. 

Prof,  D'Abct  Thoiip^ok:  It  is  clear,  from  the  debate  to-night,  tliat  our  work 
racgea  over  many  rciencca,  and  wu  are  reminded  thereby  that  the  poinla  where 
science  is  meet  int  greeting,  where  aivaoces  are  most  easy,  where  the  promise  of 
advance  ii  greatc't,  are  those  jmnu  where  one  science  raeets  another.  Wo  have 
heard  from  the  several  speakers  how  the  ecience  of  statistics,  the  physical  edence*, 
the  biological  sciences,  aod  your  own  science  of  geography,  all  have  their  place  in 
our  programme  of  work,  and  it  is  where  one  interprets  and  illuminates  another  that 
new  id«as  emerge  and  new  discoveries  are  made.  Prof.  Otto  Pettersaon,  more, 
perhapi,  than  any  other  Individual  man,  has  shown  us  the  way,  telling  ns  that  we 
biologists  were  not  duiag  enough  as  biologists,  but  must  have  the  help  of  the 
phyaicisti  and  must  obtain  an  insight  into  physical  problems  before  the  methods  of 
our  own  work  could  be  deemed  adequate  and  sound.  It  wna  Prof.  Otto  Pctterseon 
who  guided  UB  more  than  any  other  man,  by  precept  and  example,  towards  this 
important  international  co-operalion  whose  progress  has  been  reported  to  you  to-night, 
iDil  of  the  results  of  which  we  hope  to  have  still  more  aatisfact  jry  evidence  in  a 
little  while  to  come. 

The  PhK8ide»t:  1  think  all  that  remains  for  us  Is  to  wish  hearty  success  to  th« 
work  of  the  International  Councili  presided  over  by  Dr.  Pettersson. 

Prof,  Otto  Pbttkiissos  :  I  think  I  will  just  say  a  few  words  on  behalf  of  my 
fullDV-caileaguw  of  the  International  luvestigatiira.  1  think  the  last  word  to  be 
ipiken  to-Dight  should  be  a  word  of  thanks  to  the  President  of  this  illustrious 
Society  and  to  the  members  for  the  hospitality  they  have  shown  to  us,  and  for  the 
tiaiuier  ia  which  they  have  had  the  kindness  to  describe  our  work. 

By  QEORQE  O.  0HI3H0LM,  U.A.,  B.So. 
K  subject  which  1  have  chosen  for  this  address  is  one  that  is  very  apt  to  raise 
fjTiaslioiu  that  might  lead  to  keen  and  oven  warm  controversy.  For  the  raising 
of  «nch  questions  no  occasion  conld  be  less  suitable,  and  it  will  therefore  be  my 
«ndeaTOTir  to  handle  the  aubjcct  in  such  a  manner  that  burning  questions  may 
\ns  altogether  avoided.  Fur  that  reason  I  propose  to  consider  the  relations  of 
geography  and  commerce  from  an  historical  point  of  view,  which  at  least  gives  one 
Xhe  opportunity  of  conQeing  one's  self  to  less  debatable  ground  than  is  entered  on 
^tfhta  one  ventures  on  prophecy,  that  "most  gratuitous  form  of  error,"  as  it  is 
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styled  by  Oeorge  Eliot  That  I  shall  be  able  to  keep  wholly  free  from  debaiabk 
matter  is  more  than  I  can  hope,  but  it  is  my  intention  to  try  to  aTold  it  m  much 
as  possible  by  illustrating  my  subject  chiefly  by  reference  to  the  fafOfld,  familiir 
facts  of  commerce  considered  in  the  light  of  geographical  and  other  implicatioiis 
that  may  be  described  as  obyious-— obvious,  and]  yet  perhaps  not  mdrnportaat-siid 
not  unworthy  of  having  attention  specially  called  to  them;  for,  after  all,  the 
obvious  is  obvious  only  to  those  who  are  looking  in  the  right  direction  and  with 
the  proper  focus,  not  to  those  who  are  looking  another  way  or  far  beyond  what  li 
immediately  before  them. 

As  the  first  of  these  obvious  considerations,  I  may  point  out  that  unqaeation- 
ably  the  foundation  of  commerce  is  the  mutual  advantage  to  be  derived  from  the 
exchaoge  of  commodities  produced  in  different  places.  Geographical  relatiooa  are 
therefore  of  necessity  implied  in  commerce.  But  those  who  carry  on  commeroe 
have  always  aimed  at  the  greatest  possible  advantage  to  themselveB,  and  the 
commerce  that  has  always  attracted  the  greatest  attention  is  that  which  hu 
resulted  in  the  greatest  additions  to  their  wealth.  Peculiar  impcnrtanoe  therefore 
belongs  to  the  geographical  relations  between  regions  which  under  any  gircs 
circumstances  lead  to  the  most  profitable  exchanges. 

But  before  applying  this  consideration  there  is  another  point  which  must  detain 
us  a  little.  In  speaking  of  wealth,  as  I  have  just  done,  I  am  aware  that  I  hava 
made  use  of  a  term  which  economists  recognize  as  one  requiring  a  great  deal  of 
exposition  to  prevent  misunderstanding,  and  there  is  not  the  slightest  doubt  that 
in  the  history  of  commerce  it  has  led  to  great  misunderstanding,  and  therefore  it 
is  necessary,  without  entering  upon  an  economic  disquisition  on  the  enbjeoty  to 
consider  the  meaning  of  the  term  "  wealth  **  sufficiently  to  indicate  the  way  in 
which  that  misunderstanding  has  arisen.  For  this  purpose  it  will  be  most  con- 
venient not  to  gi^e  one  of  the  highly  abstract  definitions  of  wealth  which  a 
modem  political  economist  will  give  us,  but  to  go  back  to  the  more  concrete 
considerations  set  forth  by  Adam  Smith,  who  tells  us  that  **the  wealth  of  a 
country  consists,  not  in  its  gold  and  silver  only,  but  in  its  lands,  houses,  and 
consumable  goods  of  all  (different  kinds."  *  Now,  no  definition  of  wealth  is  given  by 
economists  which  excludes  this  last  form  of  wealth,  but  the  misunderstanding  to 
which  I  refer  arises  from  the  fact  that  this  form  of  wealth  is  apt  to  be  overlooked. 
It  may  happen  that  a  country  or  region  produces  a  great  abundance  of  consumable 
goods  in  proportion  to  its  population,  and  hence  from  this  point  of  view  be  entitled 
to  be  regarded  as  wealthy,  and  yet  may  not  be  a  country  or  region  that  attracts 
much  attention  by  its  wealth.  What  has  always  attracted  attention  to  wealth, 
and  what  has  caused  wealth  to  have  an  important  effect  in  directing  the  main 
streams  of  commerce,  and  commerce  to  have  an  important  effect,  direct  or  indirecti 
on  history,  has  been  the  accumulation  of  much  wealth  in  few  hands,  so  that  a 
comparatively  small  number  of  people  in  a  community  have  enjoyed,  directly  or 
indirectly,  the  command  of  a  great  deal  of  labour,  have  had  the  means  of  providing 
themselves  with  commodious  and  luxurious  houses,  with  a  variety  of  other  comfurtSy 
luxuries,  and  splendours,  and  over  and  above  that  the  means  of  so  directing  labour 
as  to  add  still  further  to  their  wealth.  Such  conditions  may  exist  where  the  great 
bulk  of  the  population  are  extremely  poor. 

Now,  it  happens  that  wherever  a  great  abundance  of  consumable  commoditiea 
is  produced  on  a  relatively  small  area  there  is  always  in  that  area  a  greater  or 
smaller  number  of  individuals  in  whose  hands  much  wealth  is  concentrated.  It 
is  for  economists  to  explain  how  this  comes  about,  or  has  come  about,  but  it  is 
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ft  &ct  of  the  utmost  importance  for  geograpbars  to  bear  is  mind  in  coiuidering  the 
leiatloDi  of  oommerce  and  geography. 

The  eiieteace  of  a  rclBtivel;  denES  population  may.  be  due  to  different  caiuei, 
tucb  ai  a  great  abundunca  of  agricultural  product!,  the  carrying  on  of  miniug 
or  manufacturing  induatjies,  the  conceatration  of  the  adminiatrution  of  a  great 
domiuioD,  or  the  pursuit  of  commerce  itself.  Where  it  ia  due  to  any  cause  but 
lh«  production  of  grent  qiiautilit^  of  the  nsccsaariea  of  ilfo  foodatuffg  must  be 
imported  in  large  quantities,  and  where  the  pursuit  of  manufactures  is  the  causci 
or  one  of  tlie  chief  causea,  then  the  importing  of  raw  materials  is  entailed.  'Where 
thes*  are  most  advantageously  found  there  also  much  wealth  is  likely  to  be 
■ccumulated  in  few  hands. 

Further,  it  is  to  bo  nol<;d  that  where  a  comparatively  small  number  have  the 
command  of  much  wealth  there  is  sure  to  bo  a  demand  for  things  of  such  value 
that  they  can  be  bought  only  by  the  wealthy,  things  that  are  more  or  less  rare, 
■ucb  as  precious  metals,  jewels,  gems,  ivory,  fine  woods,  ornamental  skins  and 
feathers,  manufactured  goods  of  rare  materials  or  of  ^e  quality,  as  well  as,  in 
many  places  and  in  most  periods  of  history,  alavea,  Such  trade  is  necessarily 
limited  in  amount,  but  puts  great  profits  in  the  hands  of  those  who  carry  it  OD 
with  succeEB,  and  for  that  Ktisoa  attracts  attention. 

With  this  class  of  goods  may  be  associated  certain  others  that  may  be  icgarded 
at  intermediate  in  position  between  those  which  are  bought  only  by  the  wealthy 
and  those  which  are  not  merely  generally  consumed  but  also  very  widely  produced. 
Amcmgst  these  may  be  mentioned  salt,  the  consumption  of  which  is  universal,  but 
the  production  of  which,  away  from  the  seaboards  of  the  warmer  latitudes,  though 
in  a  sense  widespread,  is  strictly  confined  to  scattered  spots.  A  more  interesting 
example  if  that  of  apices,  one  of  which,  pepper,  has  fiom  a  remote  ]ierlod  been  very 
gBoerally  consumed,  but  in  still  smaller  quantity  than  salt,  and  for  that  reason  has 
been  able  to  bear  still  higher  transport  costs.  For  ages  these  coata  were  very  high, 
for  various  reasons,  amongst  which  were  risks  both  numerous  and  great,  but  the 
profile  of  those  who  were  aucceaaful  in  the  trade  were  proportionately  high. 

Peculiar  importance  in  commercial  geography  is  thereby  given  to  the  relations 
between  the  regiona  that  yield  or  yielded  spices  and  those  in  which  they  were 
cociuttied  at  a  great  distance  from  the  place  of  origiu,  and  one  of  the  most  im- 
portant facts  in  human  history  is  that  for  many  hundreds  of  years  an  extremely 
nluable  trade  in  these  commodities  was  carried  on  between  India  and  the  Uediter. 
Spices  Lo  doubt  were  le£S  talked  about,  leas  prominent  as  symbols  of 
tb,  than  gems  and  jewels,  tine  woods  and  ivory,  but  they  formed  the  basis 
larger  trade,  which  was  in  the  aggregate  probably  more  profitable  than  that 
the  still  more  costly  wares^ 

The  geographical  relations  between  India  and  the  Mediterranean  necessarily 
determined  the  routes  foEowed  by  this  ttafEc.  These  routes  were  singularly  few. 
They  were  practically  confined  for  the  most  part  to  minor  variations  in  two  main 
rentes,  one  by  way  of  the  Bed  sea,  the  other  by  the  Persian  gulf.  At  more 
than  one  period  of  history,  in  very  early  times  in  thedaya  of  the  splendour  of  Assyria 
And  fiabyloiua,  and  again  in  the  flourishing  days  of  ibe  Caliphs  of  Baghdad,  the 
Persian  gulf  route  had  a  peculiar  advantage  in  the  existence  of  the  large  and  rich 
populations  that  aSbrded  an  intermediate  market ;  and  another  important  fact  in 
the  relations  of  geography  and  commerce,  one  that  has  had  vast  effects  on  human 
history,  ia  that  the  physical  conditions  of  the  area  between  the  licad  of  the  Persian 
gulf  and  the  Ueditcrranean  are,  and  ihroughuut  human  history  have  been,  such  as 
to  make  the  most  convenient  outlet  of  that  route  some  point  or  [loinls  on  that  sea- 
board which  in  ancient  times  naa  kLOwn  as  Phvcicia.    Between  that  seaboard  and 
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the  Euphrates  the  desert  is  suflBcientlj  narrowed  to  be  most  easily  croased.  Tlie 
most  favoured  outlets  on  this  seaboard  were  not  always  the  same.  They  varied  in 
different  circumstances,  which  gave  a  different  geographical  yalue  now  to  (me  point, 
now  to  another.  But  on  these  variations,  interesting  and  instructive  as  they  an 
from  a  geographical  point  of  view,  there  is  no  time  to  enter  on  this  oocasioo,  and  it 
will  be  enough  to  call  attention  to  a  very  interesting  paper  by  the  late  Eliate  Beohii^ 
entitled  "  La  Ph^nicie  et  les  Ph^niciens,*'  dealing  with  this  and  other  matters  con- 
nected with  the  geographical  basis  of  Phoenician  commerce  and  industry — a  paper, 
too,  that  is  apt  to  be  overlooked,  inasmuch  as  it  was  contributed  by  him,  with  a 
generosity  characteristic  of  one  of  the  least  self-seeking  natures  with  which  the 
world  was  ever  blessed,  to  a  rather  out-of-the-way  publication,  the  BtdL  de  la  8oc 
Neuchdidoise  de  Qeog.  (vol.  12,  1800).  But  while  I  do  not  desire  to  enter  into 
details  regarding  the  Phoenicians,  it  is  necessary  to  point  out  how  naturally,  and 
indeed  inevitably,  this  position  of  the  Phoenician  cities  between  the  Mediterranean  on 
the  one  hand  and  Mesopotamia  and  the  Persian  gulf  route  to  India  on  the  other 
hand  brought  other  sources  of  wealth  in  its  train.  Conveniences  for  the  distribution 
of  manufactured  goods  have  always  been  one  of  the  most  important  advantages  for 
the  development  of  manufacturing  industry,  and  the  wealthier  the  community 
forming  the  market  for  the  products  of  such  industry  the  more  valuable  are  the 
manufactures  likely  to  be.  Hence  the  Phoenician  manufiEu^tures  of  fine  linens  and 
woollens  richly  dyed,  glass  and  metal  wares,  for  which  other  parts  of  the  Mediter- 
ranean and  its  seaboard  furnished  the  raw  materials,  slaves  to  do  the  manual 
labour,  and  food  for  that  population  which  the  narrow  strip  of  Phoenicia  could  not 
adequately  supply.  Food  is  indeed  a  bulky  commodity,  but  even  bulky  commodities 
could  be  transported  by  sea  at  a  relatively  small  ocst,  and  in  connection  with  this 
traffic  we  must  note  the  indirect  effect  which  the  wealth  of  Phoenicia  must  have  had 
in  promoting  the  settlement  of  districts  favourably  situated  for  supplying  food,  and 
especially  of  such  districts  where  the  opportunities  for  producing  food  were  great, 
but  not  fully  turned  to  account,  where  the  supply  therefore  could  easily  be  made 
sui)erabundaDt  in  proportion  to  the  wants  of  the  population.  This  shows  that,  fium 
the  very  nature  of  commerce,  its  benefits  are  not  confined  to  one  side.  Although 
the  geographical  conditions  for  a  long  period  of  time  led  to  a  special  accumulation 
of  the  wealth  due  to  commerce  on  Phoenicia,  Phoenician  trade  promoted  the  growth 
of  wealth  and  civilization  elsewhere.  The  Greeks  of  the  ^gean  distinctly  recog- 
nized what  they  owed  to  the  Phoenicians,  and  they  in  their  turn  derived  much 
wealth  from  Eastern  trade,  even  though  not  so  directly  as  the  Phoenicians,  and  tbey 
in  their  turn  derived  some  of  the  food  for  a  commercial  population  from  the  hx 
West— from  Syracuse,  Sybaris,  and  even  the  distant  Kume.  But  the  far  East  had  a 
peculiar  fascination.  As  the  articles  from  which  much  of  the  wealth  of  commerce 
was  derived  originally  came  from  India,  it  was  natural  that  the  idea  should  arise 
that  India  was  a  wealthy  countty,  a  country  well  worth  possessing.  I  am  not 
aware  whether  India  ever  was  in  historical  times  a  wealthy  country  in  the  sense  of 
producing  a  great  abundance  of  the  necessaries  and  ordinary  conveniences  and  com- 
forts of  life  in  proportion  to  the  population,  but  if  it  was  not  rich  itself  it  was  at 
least  the  means  of  making  others  rich.  There  can  hardly  be  a  doubt  that  the  desire 
of  possessing  this  country  of  real  or  imagined  wealth  was  prominent  among  the 
motives  that  led  Alexander  the  Great  to  embark  on  that  enterprise  which  had  such 
surprisingly — one  might  almost  say  miraculously — widespread,  profound,  and  lasting 
effects  on  the  history  of  the  near  East.  If  we  may  accept  as  historical  the  speech 
in  which  Quintus  Curtius  represents  Alexander  as  having  addressed  his  troopa  after 
his  victory  over  Porus,  in  order  to  encourage  them  to  advance  further  into  India, 
that  speech  affords  faiily  strong  evidence  of  what  has  just  been  itated.    '*  What  now 


GEOGRAPHY   AND   COMMEECE. 


leil  for  them,"  add  Alossnder,  "  na»  a  noble  spcni.  The  much -rumoured 
ricbes  of  the  East  aboundod  in  thoae  very  regioDH  to  which  their  steps  were  now 
beat.  The  spoils  accoidicglj  which  they  had  Calcen  from  the  Fetsiana  had  now 
become  cheap  acd  commcD.  They  were  go:ng  to  fill  with  pearls,  precious  Btoncf, 
gold,  aid  ivory,  not  only  iheir  private  abodes,  but  all  Uocedonia  and  Greece."* 
Alexander  was  no  merchant.  Pepper  woa  beneath  hie  notice.  His  symbols  of 
iteatth  are  those  which  have  always  most  powerfully  affected  the  imagination. 
Later  on,  however,  we  fball  meet  with  a  king  who  was  a  nierchant,  and  who  under- 
stood perhaps  better  than  Alexander  whcrtiit  consisted  the  value  of  Indian  trade. 

At  the  outset  of  his  career  Alexander  hod  destroyed  Tyre,  thinking,  no  doubt, 
that  he  had  thertby  wiped  away  the  claims  of  one  rival  fur  a  share  of  the  wealth 
of  the  East ;  but  It  is  a  noteworthy  fact  that  he  did  net  thereby  doatroy  the  value 
of  ihe  site  of  Tyre  under  the  conditions  which  then  sul  sisted.  Tyre  revived,  and 
•gftin  obtained  wealth  from  its  trade  with  the  Kaat,  as  it  did  again  and  a^ain  in 
■ubaequent  history.  A  heavier  blow  to  Tyre  than  its  mere  destruction  was  the 
ultimate  accomplishment  of  Alexander's  idea  for  founding  a  great  seat  of  commerce 
on  the  barbonr  which  he  saw  cculd  be  created  in  Uie  neighbourhood  of  the  Nile 
delta.  The  foundation  of  Aleiandria  and  the  succesEful  effojia  of  the  vuccessors  of 
Alexander  in  E^ypt  to  divert  a  large  part  of  the  trade  in  ipices  and  other  Oriental 
{goods  to  the  Red  sea  route  for  the  Mnliterrancau  did  more  than  a  idnglti  act  of  war 
to  deprive  Tyre  and  other  Phccnician  cities  of  the  peculiar  pre-eminence  which  they 
had  long  enjoyed  in  the  irailo  in  those  wealth-biingiog  commodities. 

But  perhn[iS  the  bistory  of  Venice  shows  even  more  cleirly  than  thai  of  Tyre 
Ihe  imporlftnce  of  this  Eastern  trade  in  connection  with  certain  inevitable  geo- 
graphical lektbus.  The  foundation  of  the  future  commercial  glory  of  Venice  may 
be  aaid  to  hate  been  laid  when  Rome  planted  her  colonics  uorth  of  the  Po.  Ihe 
gndual  cleitring  of  forests  gained  for  agriiulture  lo  a  gieater  and  greater  extent 
one  of  ihe  moat  favoured  agricultural  areas  in  Europe.  Theje  resulted  a  supertiuity 
of  agricultural  products,  which  btgot  a  trade  by  sea.  The  great  outlet  of  this 
plain  in  Roman  times  was  Aquileia,  which,  in  the  beginning  of  the  fifth  century, 
nhen  no  one  of  discernment  could  imagine  that  there  would  ever  be  other  than 
fhmtan  times,  was  deEcribcd  by  a  Roman  msn  of  affairs  and  minor  poet  as  one 
of  the  nine  great  cities  of  the  world.  Hut  before  that  centuiy  was  out  Aquileia 
vaa  distroytd,  never  to  reoover.  The  value  of  its  site  was  repUcd,  and  that  in 
a  strange  way,  ubich  no  man  of  discernment  could  ever  have  foreseen.  The  time 
that  saw  the  destruction  of  Aquileia  and  the  timts  that  immediately  followed  were 
such  ae  made  safety  a  prime  coteideraiioo,  and  especially  for  all  who  possessed 
or  desired  to  possess  wealth,  Refugees  from  AtjuUeia,  and  afterwards  front 
other  Italian  cities,  ihougbt  at  6rst  of  nothing  but  safety.  Many  of  them  found 
it  on  a  few  muddy  and  saody  islands  near  the  muddy  shores  of  the  lagoon 
in  which  Venice  now  lies.  But  here  they  found  the  means  of  trade.  The 
««a  could  be  made  to  furuisb  both  fish  and  salt,  and  the  rivers  that  flowed  into 
Ctie  lagoon  enabled  them  to  exchange  these  commodities  for  proviFions  of  other 
'fcinds,  which  the  adjoining  land  could  supply.  Gradually  this  commerce  grew, 
iinlll  in  ihe  eighth  century  we  find  the  Venetians  trading  with  Syria  and  Afric-', 
C^Qslsntinople,  and  the  ports  of  the  Black  sea. 

Throughout  the  period  of  growth  the  ]iolicy  of  this  Irading  rejiublic,  both  by 
lABd  nnd  sea,  is  very  significant.  Veidoe  early  realized  the  force  of  Bacon's  maxim 
<*  tbat  he  that  commands  the  sea  is  at  great  liberty,  and  may  take  as  much  and  as 
I  as  he  will."     Power  at  sea  wos  necessary  to  provide  secuiiiy  for  her 
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commerce.  In  early  times  she  generally  owned  allegiance  to  the  Eaiiem  Soman 
Empire,  a  suzerainty  which  could  do  her  little  harm  and  could  and  did  do  her 
much  good.  To  that  allegiance  she  adhered  until  she  was  strong  enough  to 
turn  against  and  reap  advantage  from  the  overthrow  of  her  suzerain.  At  an 
earlier  date,  before  the  close  of  the  tenth  century,  she  had  oonquoed  DalmaiiB, 
and  thereby  destroyed  the  hordes  of  pirates  who  had  found  refuge  in  the  in- 
numerable harbours  of  that  coast  and  constantly  harassed  the  oommeroe  of  the 
Adriatic.  At  every  opportunity  she  secured  establishments  and  acquired  possessions 
in  the  Levant. 

Oq  the  land  side,  however,  dominion  would  have  added  more  to  her  risks 
than  her  advantages,  and  that  dominion  was  not  sought  For  more  than  eight 
hundred  years  after  the  first  flight  to  the  islands  of  the  lagoon,  more  than  six 
hundred  after  the  election  of  the  first  Doge  (697),  Venice  possessed  no  territory 
on  the  mainland  beyond  a  mere  narrow  ribbon  on  the  edge  of  the  lagoon.  The 
nature  of  the  situation  made  her  indispeuEable  to  the  trade  of  the  land  immediately 
behind.  An  incident  belonging  to  the  close  of  the  ninth  century  illustrates  the 
force  of  this  observation.  A  keen  dispute  had  arisen  between  the  Patriarch  of 
Aquileia  and  the  Patriarch  of  Grado.  Venice  supported  the  Patriarch  of  Grado,  and 
war  seemed  to  be  threatened.  But  so  necessary  had  the  commerce  of  Venice 
become  to  the  iDhabitants  of  the  territory  acknowledging  the  authority  of  Aquileia, 
that  in  order  to  bring  about  the  submission  of  the  Patriarch  of  Aquileia  it  was 
enough  to  close  or  blockade  the  port  of  Pilo,  on  the  mainland  opposite  the  lidi. 
The  subjects  of  Aquileia  then  forced  the  patriarch  to  sue  for  peace.*  On  another 
occasion,  in  a  dispute  with  the  Bishops  of  Belluno  and  Treviso,  the  matter  was 
again  partly  settled  through  the  efficacy  of  the  measures  taken  by  the  Doge 
Orseolo  II.,  with  the  consent  of  the  people,  to  stop  commerce  with  the  territory  of 
the  bishops,  by  which  the  inhabitants  found  themselves  without  supplies  of  salt, 
and  without  the  means  of  exchanging  their  leather  and  meat  for  Venetian  wares 
or  selling  the  abundant  timber  of  their  forests  for  the  building  of  Venetian  ships.! 
In  holding  the  outlets  for  maritime  commerce  Venice  felt  herself  to  be  in  the 
possession  of  "  the  keys  of  trade, *•  to  use  the  expression  employed  by  Sir  William 
Petty  in  speaking  of  the  analogous  position  of  Holland  in  later  times  at  the  mouths 
of  the  Rhine,  Meuse,  and  Scheldt. 

But  while  possession  on  the  mainland  was  not  necessary  to  Venice,  she  always 
recognized  and  sought  the  advantage  of  good  relations  with  the  occupants  of  the 
plains* behind  her,  whoever  these  occupants  might  be,  and  on  every  occasion 
endeavoured  to  turn  to  her  own  benefit  the  vicissitudes  of  those  plains.  In  her 
early  days  she  is  found  now  in  alliance  with  the  Greeks,  now  with  the  Pope,  now 
with  the  archbishops  cf  Kavenna,  and  now  with  the  Lombards,  just  as  it  happened 
to  suit  her  interest?,  and  in  any  case  taking  every  opportunity  of  obtaining  direct 
and  indirect  advantages  from  trade  with  the  most  profitable  customers  in  the  plains. 
When  famine  pursued  the  steps  of  the  Lombard  invaders  of  Italy  in  the  sixth 
century,  "  the  Venetians  in  their  pacific  retreat,"  says  Mutinelii,  {  "  could  send  their 
ships  to  the  ports  of  Apulia  and  elsewhere  to  obtaiu  victuals  and  corn  for  the 
famished  barbarians,"  and  in  consequence  the  Lombards  took  them  under  their 
protection  and  granted  them  security  and  favours  throughout  the  Lombard 
kingdom.  Wiaen  Charlemagne,  at  the  invitation  of  the  Pope,  invaded  Italy  to 
deliver  the  Church  from  its  subjection  to  the  Lombards,  Venetian  traders  promptly 


♦  Romanin,  *  Storia  documentata  di  Venezia,*  vol.  1,  pp.  197, 198. 
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I  .qipeored  in  tha  camp  of  the  Franks  at  Favia  and  sold  lo  the  Ftuckish  cbiefa  ali  the 
iM  ot  the  East — Tyrian  purplos,  tho  plumage  of  gay  birds,  Bilka,  and  other 
ornameuta,  praobcd  !□  which  the  purchasers  Btalked  about  in  Ihvir  pride,  feeling, 
no  doubt,  that  DOW  at  last  they  had  conquered  a  land  whose  wealth  would  reward 
all  thrir  laboun  and  hardsliips.*  ChDrlcmagne,  it  is  true,  was  inclined  to  look  with 
Itltle  faiour  on  the  YenetiauB,  whom  he  regarded  aa  Eupportera  of  the  Qreeks,  but 
&n  attack  by  bis  son  Fepin  in  S09  on  the  islands  of  the  lagoon  only  served  to 
wtabligh  the  strenglh  and  security  of  their  position,  at  least  un  the  inner  islande  of 
the  lagoon.  By  closing  the  passages  of  the  catials,  removiug  the  navigation  beaoons, 
ftnd  fortifying  and  barring  the  chief  entrances  to  the  land,  they  succeeded  iu  holdiof; 
out  during  a  siege  of  six  months,  till  the  heats  of  summer  began  to  decimate  Uie 
troope  of  Pepin,  who,  on  hearing  also  of  the  approach  of  a  Greek  fleet,  came  to 
lerms  with  the  Yenetiaofi  on  condltinns  similar  to  those  which  had  been  maintained 
with  the  Lomharda.  The  Yenetians  agreed  lo  a  tribute,  but  solely  for  the  narrow 
atrip  of  territory  held  on  the  mainland  and  in  return  for  commercial  privileges  in 
the  Frankish  dominiori,  cot  for  any  recognition  of  the  eiislenoe  of  the  State.  The 
tribute  was  afterwards  paid  or  withheld  according  to  the  power  which  the  emperors 
showed  of  enforcing  it;  but  one  permanent  result  of  this  incident  vas  that  the 
Venetians,  perceiving  the  emaUcr  security  bolongiog  lo  the  islands  nearer  the 
mainland,  of  their  own  choice  made  the  Rialto  the  capital  of  their  little  Slate  t 
(810). 

As  a  lust  illustration  of  the  nature  of  the  relations  of  Yenice  to  the  North 
Italian  plains,  we  may  refer  to  some  of  the  points  mentioned  in  a  celebrated  and 
often-quoted  address  delirered  to  the  principal  seuators  of  Yenice  by  tho  Doge 
Mocenigo  just  before  his  death  (1423),  at  tho  time  at  which  Venetian  trade  was  at 
the  very  height  of  its  prosperity.  At  that  time  Venice  was  in  posaeiision  of  a 
considerable  tract  of  adjacent  territory  on  (he  mainland,  and  there  was  a  paity 
favourable  to  further  action  on  the  pait  of  Yenice  against  the  growing  power  of 
Milan.  The  aged  and  sagacious  Doge  feared  tbat  this  party  was  going  to  gun  the 
upper  hand  and  elect  aa  his  successor  Francesco  Foscari,  who,  he  thought,  would 
inTolve  them  in  dangerous  and  disastrous  as  well  as  useless  enterprises.  The 
Immediate  occauon  of  the  conflict  of  views  in  the  Venetian  Senate  was  a  request  of 
the  Florentines  for  sujiport  against  alleged  designs  of  the  Duke  of  Milan.  Monceuigo, 
however,  not  only  warned  the  senators  in  the  most  earnebt  and  urgent  language 
i^ainat  Foscari  personally,  but  also  advised  them  againtt  the  particular  cnlerpriae, 
maintaining  that  it  was  of  no  consequence  eveu  if  the  Duke  of  Milan  made  himself 
tnester  of  Florence,  since  the  artisaDB  ul  Milan  would  continue  to  send  their  manu- 
factures to  Venice,  and  the  Venetians  would  be  enriched  (o  the  loss  of  the 
Florentines.  He  then  went  ou  to  give  particuhrs  of  the  trade  of  Venice  at  that 
time,  dwelling  specially  on  the  value  of  that  with  Lombardy.  To  Lombaidy 
alone,  it  appears,  Yenice  sold  every  year  cloths  to  the  value  of  4C0,00O  ducats, 
l^e  (?  linens)  to  the  value  of  10,000  ducats,  wools  of  Prance  and  Spain  to  the 
value  of  240,000  ducats,  cotton  to  the  value  of  250,000  ducats,  wine  to  the  value 
of  30,000  ducats,  cloth  of  gold  and  hilk  to  the  value  of  250,000  ducat?,  soap  to  the 
same  valoe,  spices  and  sugar  to  the  value  of  539,000  ducats,  dye-woods  to  the 
value  of  120,000  ducata,  other  articles  110,000  ducats:  in  all,  goods  to  the  value  of 
more  than  2,500,000  ducats,  the  profit  amounting  to  quile  half  a  million  ducats. 
With  the  eiaiTgeration  that  comes  natural  to  a  lover  of  bis  country,  Mocenigo  goes 


*  -De  rebus  bellieis  Carol!  Hagni,'  L.  iii.,  quoted  by  Ron 
1 130, 
t  BomaniD,  ai  aboTe,  vol  1,  pp,  1M-U9. 
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on  to  say  rather  graDdiloquently  that  to  the  VenetiaDB  aloLO  land  and  sea  ware 
equally  open;  to  tbem  only  belonged  the  carriage  of  all' riches;  they  were  the 
providers  of  the  entire  world. 

All  this  trade,  as  well  as  that  of  Gknoa  and  other  Italian  ports  which  shared 
with  others  in  the  spice  trade,  must  have  had  a  remarkably  fructifying  effect  in 
Koith  Italy  generally.  Agriculture  and  manufactures  would  be  alike  promctei^, 
and  in  consequence  of  that  the  growth  of  population;  and  when  war,  with  its 
attendant  scourges,  led  to  a  diminution  both  of  industry  and  population,  this  com- 
merce  could  not  fail  to  assist  in  bringiug  about  a  speedy  recovery.  It  has  already 
been  hinted  that  in  manufactures  both  Milan  and  Florence  took  a  prominent  place 
in  the  time  of  Mocenigo.  In  truth,  manufactures  in  both  cities  are  of  much  older 
date,  and  it  may  be  interesting  to  mention  here  that  even  in  the  thirteenth  century 
English  wool  was  a  commodity  sufficiently  valuable  to  bear  the  cost  of  transport  to 
Florence.  A  letter  has  come  down  to  us,*  dated  London,  January  6, 1284,  from 
the  representative  of  a  Florentine  house,  giving  particulars  as  to  pui  chases  that  he 
had  made — in  many  cases  for  several  years  in  advance— of  all  or  a  portion  of  the 
wool  of  many  English  monasteries  from  Netley  and  Titchfield  in  Hants,  and  Roberts- 
bridge,  in  Sussex,  to  Grimsby,  in  Lincolubhiro,  and  Sawley,  on  the  Ribble,  in  the 
county  of  York  (one  of  these  monasteries,  you  may  be  interested  to  learn,  as  near 
Leicester  as  Monks  Kirby,  about  midway  between  Rugby  and  Nuneaton),  and  from 
the  work  in  which  this  letter  is  published,  we  also  get  particulars  f  as  to  the  cost 
of  conveying  wool  from  London  by  way  of  Liboume  to  the  Mediterranean  port  of 
Aigues  Mortes  in  the  same  or  the  following  century.  Florence,  indeed,  depended 
on  England,  Spain,  and  Portugal  for  wools  of  fine  quality,  its  own  and  other  wools 
of  Italy  being  of  very  inferior  value,  so  that  when  four  bales  of  English  wool  were 
worth  in  Florence  240  gold  florins,  the  same  quantity  of  wool  of  Garfagna  dell' 
Aquila  was  only  worth  40  florins. {  The  author  of  this  work  adds  that  he  has 
found  no  indication  of  the  prices  of  the  wools  of  S^ain  and  Portugal  in  Florence. 
Besides  manufacturing  cloths  from  the  raw  material,  Florence  carried  on  a  large 
trade  in  dressing  and  finishing  woollens  manufactured  in  Flanders  and  Brabant,  and 
brought  to  Florence  either  by  way  of  Paris  and  the  Sadne-Rhfine  valley  or  by  way 
of  Germany  and  across  the  Alps.  In  the  time  of  Mocenigo  many  of  these  products 
of  Florentine  industry  came  to  Venice  for  export.  In  the  address  already  referred 
to,  Florence  is  said  to  have  sent  to  Venice  every  year  16,000  pieces  of  cloth,  which 
were  sold  to  Aquila,  Sicily,  Syria,  Candia,  the  Morea,  and  Istria. 

It  will  be  noticed  that  in  the  address  above  quoted  Mocenigo  lays  no  special  stress 
on  the  spice  trade,  but  there  is  not  the  sllghtciit  doubt  that  spices  were  amongst 
the  most  important  commodities  with  which  the  Venetians  provided  a  large  part  of 
the  western  world.    Just  as  nowadays  the  large  trade  of  Britain  in  bulky  goods 


*  Published  (1765)  in  a  work  having  no  author's  name,  but  stated  in  the  British 
Museum  Catalogue  to  be  by  G.  F.  Pagnini  dcUa  Ventura,  and  bearing  the  title  '  Delia 
Decima  e  delle  altre  Gravezze  della  Moneta,  o  dclla  Mercatura  de'  Fiorentini  fino  al 
secolo  XVI. /  the  third  volume  of  which  contains  "La  Practica  della  MeioataTa**  of 
Baldueci  Fegolotti  (aEcribed  to  the  first  half  of  the  fourteenth  oentury),  under  whose 
name  the  work  is  entered  in  the  British  Museum  Catalogue.  The  date  of  the  letter  is 
given  on  p.  94  of  vol.  2,  and  the  letter  itself  on  pp.  824-327  of  the  same  volume.  For 
the  identification  of  the  names  of  n-onasteries  in  their  much-disguised  Italian  forms 
and  spelling,  I  am  indebted  to  my  friend  Mr.  A.  B.  Hinds,  m.a.,  editor  of  the  last- 
issued  volume  of  the  Calendar  of  State  Papers  (  Vejiice).  Most  of  them,  however,  are 
entered  and  identified  in  the  list  given  from  Pegolotti  on  pp.  629-641  of  Cunningham's 
*  Growth  of  English  Industry  ahd  Commerce,  Early  and  Middle  Ages,'  4th  edit.  (1905). 

t  Ibid.,  vol.  8,  pp.  261-263.  t  IWd.,  vol.  S.  p.  95. 
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iDskea  of  thii  country  a  great  entreput  for  the  more  valnable  and  le^s  bulky,  so  in 
VcDetian  times  tbe  •xceptioQaUj  large  pupulation  behind  Venice  receiviDg  aod 
mpplying  the  bulky  goods  thus  fed  the  shipping  which  brought  to  Tenioe  a  much 
Ui^r  pcoportioD  oi  the  more  valuable  j^oods  of  the  Eiul  than  was  brought  to  other 
ports.  But  there  id  plenty  of  direct  evidence  of  the  importance  of  Indian  trade  to 
Italy  in  the  Middle  Ages.  It  is  to  be  remembered  that  of  necessity  this  bade  en- 
riched other  countries  before  it  reached  Veoice,  and  in  proof  of  its  importanre  in 
the  HediterranFao  gensralty,  one  may  call  attention  to  the  investigationa  of  tbe 
Venetian  Harin  Sanuto  Turcello  about  the  end  of  the  thirteenth  centory,  who,  we 
are  told,  saw  with  indignation  thiit  the  defeitta  of  the  Christiana  In  Palestine  were 
Bpccially  due  to  tlic  power  of  tlie  Soldaos  of  Egyp^,  and  perceiving  that  their  great 
power  derived  its  nouriihment  from  the  commeiCB  with  the  Indies',  based  on  that 
obaeivation  the  projects  which  he  urgid  on  ChriKtendom  for  the  overthrow  of  that 
powrr.  It  is  further  significant  that  a  sea-way  to  India  should  have  been  sought 
by  Genoese  as  early  aa  1291,*  and  even  more  eignificaol  that  a  century  Inter  Venice 
■hould  have  found  it  worth  while  to  maintain  a  consul  tn  Siam.t 

But  the  clearest  evidence  of  the  supreme  importance  of  the  Itidian  trade  to  the 
ItJiliiiT)  cities  is  to  he  found  in  the  results  of  the  discovery  which  finally  diverted 
from  Venice  and  the  Meiiitcrranean  the  great  bu'k  of  Che  Indian  trade  until  that 
trade  bad  loet  all  the  special  significance  which  it  had  rttaiued  for  thousands  of 
years.  It  need  hardly  be  said  that  I  refer  to  the  discovery  of  the  sea-way  to  India 
by  the  Portuguese  in  1497-9.  Of  the  feeling  aroused  in  Venice  by  this  discovery 
Kutcanin  hna  reproduced,^  from  tbe  '  Diarii '  of  Friiili,  an  interesting  contemporary 
record,  written  with  reference  to  a  desjiatoh  lo  the  Doge  probably  from  Pietro 
Fasqualigo,  a  Venetian  envoy  at  Lisbon  at  the  time  of  the  return  of  the  second 
Portuguese  voyage  to  India  under  Cabral.  The  letter  is  staled  to  have  reached 
Venice  on  July  24,  1501..  After  giving  the  letter,  in  which  we  are  told,  among 
other  things,  how  the  Portuguese  bad  charged  their  ships  at  Cochin  with  spices  at 
*  price  which  the  writer  feared  ta  mention,  Priuli  adds:  "On  tbe  arrival  of  this 
newB  at  Venice  all  the  city  wbh  deeply  moved  and  remained  btopcBed,  and  the 
wisest  held  it  for  the  worst  news  that  could  reach  them.  For,  it  being  recognised 
that  Venice  had  risen  to  zo  high  a  degree  of  renown  and  wealth  solely  by  the 
commerce  of  tbe  sea  and  by  navigation,  by  means  of  which  every  year  a  great 
t]uanlity  of  spices  waa  brought  thither,  which  foreigners  then  flocked  tjigether  to 
~ie,  and  that  by  their  presence  and  the  traffic  they  obtained  immense  advantage!', 

r  by  this  new  voyage  the  spices  would  he  brought  from  the  Indies  to  Lisbon, 
e  Uungarlans,  Germanf,  Flcmiogs,  and  French  §  would  seek  to  ac<]uirc  them, 

lag  able  to  get  them  there  cheaply;  and  that  because  tbe  spices  that  came  to 

mice  passed  through  the  whole  of  Syria  and  the  countries  of  the  Soldan,  paying 
I  every  place  exorbitant  duties,  so  that  at  their  arrival  at  Venice  they  were  so 

Igbted  that  what  at  first  was  of  the  value  of  a  single  ducat  was  raised  in  the  end 
b  rixty  and  even  a  hundred  ducats ;  from  which  voiationc,  the  voyage  by  sea  being 
exempt,  it  resulted  that  Portugal  could  give  them  at  a  much  lower  price."  So  said 
the  wisest,  but  it  is  interesting  also  to  note  what  waa  said  by  the  kss  w'se.  Priuli 
goea  on  ;  "  And  while  the  wisest  saw  that,  others  refused  to  believe  the  story  [these, 

*  See  the  account  of  this  attempt  and  its  lesnlts,  so  fai  ai  they  are  known,  fa 
O.  II,  Periz,  '  Dei  allcste  Yeieueh  zur  Entdeckung  dea  Eeeweges  naeb  Oitindien.' 
Berlin,  1S59. 

t  Bomonin,  aa  above,  vol.  3,  pp.  sas,  note  (S), 

t  As  above,  vol.  4.  p.  461. 

§  W«  mnat  reoogoiie  with  due  humility  that  tbe  Engliib  are  of  tittle  aceount  in 
VfUtian  eyea  in  1501. 
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I  presume,  were  the  least  wise],  and  others  again  said  that  the  ICng  of  Fortogd 
would  not  be  able  to  continue  this  navigation  to  Galicut,  nnce  of  thirtaen  oiiafds 
only  six  had  returned  safe,  the  loss  would  be  greater  than  the  adyantage,  and  that 
it  would  not  be  so  easy  to  find  men  who  would  consent  to  risk  their  livee  in  so  long 
and  perilous  a  navigation ;  that  the  Sultan  of  Alexandria,  seeing  the  loaa  of  so  fine 
a  profit  as  that  obtained  by  the  passage  of  the  spices  through  hia  lands^  would  see 
to  that" 

But  in  this  case  it  happened  that  the  wisest  were  right.  The  effects  of  tlds 
discovery  were  not  long  in  making  themselves  felt  in  the  notable  <^iminiiij^  in 
the  sales  of  spices  at  Yenice.  Under  the  date  February,  1504,  Friuli  enten  in 
his  diary,  "  The  galleys  of  Alexandria  have  entered  into  harbour  empty :  a  thing 
never  before  seen."  In  the  following  month  the  same  thing  happened  in  the  case 
of  the  galleys  firom  Beirut.*  Under  August,  1506,  it  is  stated  that  the  Gennans 
at  the  fair  of  the  preceding  month  had  bought  very  little.  Yarioua  remedies 
for  these  evils  were  thought  of,  and  among  these  it  is  interesting  to  note  that  in 
1504  the  Council  of  Ten  seriously  discussed  a  proposal  to  empower  an  envoy 
to  the  Sultan  of  Egypt  to  come  to  an  agreement  with  him,  if  possible,  for  the 
cutting  of  a  canal  through  the  Isthmus  of  Suez.t  But  the  proposal  was  not 
adopted.  Other  efforts  to  avert  the  results  of  the  great  achievement  of  the 
Portuguese  were  vain.  Other  disasters  befel  the  republic  about  the  same  time. 
Not  only  was  commerce  taking  another  direction,  but,  says  Bomanin,  "  the  wan 
of  Italy  were  emptying  the  treasury,  the  Turkish  power  was  despoiling  the  republic 
step  by  step  of  its  possessions  beyond  the  sea,  and  Venice  was  beginning  to  descend 
that  incline  which  was  to  reduce  it  to  a  subordinate  position  among  the  powers 
of  Europe.*'  t  North  Italy  generally  suffered  at  the  same  time.  The  withdrawal 
of  the  greater  part  of  the  spice  trade,  by  diminishing  the  growth  of  wealth  amcng 
the  inhabitants,  made  that  part  of  the  world  a  less  important  market  for 
manufactured  goods.  Countries  outside  of  Italy,  where  rival  manufactures  had 
already  started,  were  increasing  their  wealth  more  rapidly,  and  thus  imparting  an 
increasing  stimulus  to  their  manufactures,  and  these  increased  while  those  of  Italy 
declined.  In  1338  the  number  of  woollen  factories  in  Florence  is  given  at  200, 
making  in  all  70,000  to  80,000  pieces  of  cloth  in  the  year ;  in  1472  the  number  of 
shops  or  factories  had  risen  to  270,  but  no  estimate  is  given  of  the  quantity  of  the 
product ;  in  1529,  however,  the  number  of  shops  is  said  to  have  sunk  to  150,  and 
the  quantity  of  cloth  manufactured  to  23,000  pieces  per  annum,  and  in  the  time  of 
the  editor  of  Balducci  Fegolotti  the  quantity  was  only  alout  3000  pecea  annually .§ 

Before  going  further,  however,  there  is  one  point  in  the  comments  on  the 
discovery  of  the  sea-way  to  India  quoted  above  from  the  *  Diarii '  of  Friuli  which 
calls  for  notice.  Hungarians,  Germans,  Flemings,  and  French,  he  observes,  will  in 
future  go  to  Lisbon  to  get  the  spices  of  Icdia  more  cheaply  than  at  Venice.  This 
remark  illustrates  the  difiiculty  of  shifting  the  geographical  point  of  view  according 
to  circumstances,  a  difiBculty  of  which  at  all  times  abundant  illustrations  can  be 
offered.  The  purchasers  of  spices  who  came  first  into  the  mind  of  Priuli  are 
Hungarians  and  Germans.  It  was  inevitable  that  they  should  be  among  the  leading 
customers  of  Venice.  The  Hungarians  were  supplied  from  the  Dalmatian  ports 
which  belonged  to  Venice.  The  Germans  came  by  way  of  the  Rhine  and  the  Elbe, 
and  then  across  the  Alps  to  get  supplies  for  central,  north-western,  and  northern 


*  G.  Coen,  '  Le  Grandi  Strade  del  Commercio  Intemazionale  proposte  flno  dal 
See.  XVi:  (Leghorn,  1888),  p.  71. 

t  Coen,  as  above,  pp.  82,  83.  t  As  above,  voL  4,  p.  466. 

§  •  Delia  Deeima,'  as  above,  vol.  2,  pp.  64, 105. 
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E'lrope.  But  it  wu  neither  Hunprians  nor  GermiLDB  wlio  came  in  greftUst 
aumben  to  Lisbon  to  huj  the  apic«s  which  Portuguese shipg  brouglit  from  the  Eoat. 
In  anj  cate  Lisbon  had  no  advantages  like  those  of  Venice  for  supplying  by  land  a 
Urge  and  rich  population  immediately  behind  it.  The  valley  of  the  Tagus  was 
email  and  poor,  and  had  not  the  capacity  for  expansion  in  wealth  and  popidatlon 
which  the  Lombard  plains  had  when  the  commerce  of  Venice  began  to  grow.  The 
bulk  of  the  spices  brought  to  Lisbon  bad  therefore  to  reach  tfaeir  final  markets  by 
roDtec  that  did  not  pass  through  Lisbon  into  the  interior.  To  supply  the  moat 
important  of  those  markets  it  was  the  Dutch,  the  people  who  beld  "  the  keys  of 
trade  "  for  the  important  valleys  of  the  Rhine,  Meuse,  and  Bcheldt,  who  came  to 
Lisbon  in  greatest  numbers  to  buy  apices  of  the  Portuguese.  And  here  it  has  to  be 
added  that,  in  spite  of  the  discovery  of  the  sea-way  to  India,  the  Venetians  continued 
to  retain  great  advantages  in  the  spice  trade  with  Hungary  and  parts  of  Germany, 
as  well  as,  of  course,  the  northern  plains  of  Italy.  Things  did  not  remain  always  as 
bad  as  recorded  in  the  years  1504  and  1506-  The  Portuguese,  while  maintainicg 
cuccessrully  for  a  hundred  years  the  monopoly  of  the  trade  in  spiirea  at  the  place  of 
origin  in  the  East,  found  their  advantage  in  dividing  the  trade  with  Europe  between 
the  sea-way  and  the  Persian  gulf  route,  of  which  latt«rroute  tbey  held  the  key  since 
the  fin.il  capture  of  Ormuz  in  1515.  The  trade  by  way  of  the  Tigris  through 
Baghdad  (the  so-called  Babylon  of  those  days)  and  the  Euphratea  to  the  old 
PhiEntcum  seaboard  was  again  revived,  and  was  maintained  as  long  as  Portugal  held 
command  of  the  trade.  It  waa  by  this  route  that  the  first  English  commercial 
eipeiition  to  India,  that  of  Newberie,  Leedes,  Story,  and  Fitch,  went  out  in  15B3, 
and  by  which  Ralph  Fitch,  the  sole  survivor  of  that  expedition,  returned  in  1591. 
By  this  route  Venice  got  back  some  of  her  spice  trade ;  not  icrbapa  with  the  same 
profit  to  herself  as  furmerly,  but  still  a  trade  of  no  slight  importance,  not  only  to 
Venice,  but  also  to  Augsburg,  Kurcmberg,  and  some  of  the  other  cities  of  South 
Gertuany. 

But  beyond  d  .ubt  the  b  ilk  of  the  trade  was  now  carried  on  by  the  sea  route, 
and  we  are  thereby  enabled  to  get  a  better  idea  both  of  the  amount  and  the  nature 
of  the  trade.  On  brth  points  we  get  information  from  the  'Narrative'  of  the  above- 
named  Ralph  Fitch,  who  tells  us  that  "  the  Fleete  which  commeth  every  yeere  from 
Furtugal,  which  be  fours,  five,  or  dxe  great  sbippes,  commeth  first  hither  [to  Ooa]. 
And  they  come  fur  the  most' part  in  September,  and  remaine  there  forty  or  fiftie 
dayes;  and  then  go  to  Cochin,  where  they  lade  their  Pepper  for  Portiigall."  *  Now, 
in  1583  ashipof  500  tons  would  certainly  bo  called  agreat  ship.  In  1572  the  largest 
veatel  Bailing  from  the  port  of  London  was  of  240  tons,t  and  the  largest  of  the  first 
fleet  of  the  East  India  Company  was  one  of  600  tons.  I  could  give  more  definite 
information  as  to  the  capacity  of  these  fleets  at  that  time  if  I  knew  exactly  what  a 
Kima  wu,  for  in  a  report  on  Portuguese  trade  sent  to  the  Qrand  Duke  Ferdinand  I, 
of  Tuscany  (1687-1608)  we  are  told  that  the  fleet  consisted  of  four  or  five  oarnvcks 
of  the  capacity  of  5000  or  6000  aalme.X  But  a  soJma  is  a  term  for  which  ouBBome- 
limea  gets  a  very  indefinite  meaning,  at  other  times  definite  but  very  diverse 
meanings,  sometimes  a  weight  of  25  lbs.  which  is  obviously  too  little,  and  again  a 
weight  of  1000  lbs.,  which  is  probably  too  much.  The  lar^'e  dictionary  of  Tommoaeo 
gives  this  latter  weight  with  an  example  stating  the  capacity  of  a  ship  ;  but  if  that 
were  the  meaning  then  the  carrocks  would  bs  of  a  burden  of  from  2250  to  2700 
torn,  a  much  heavier  tonnage  than  is  elsewhere  indicated,  so  far  aa  I  am  aware,  for 

•  Horton  Byley, '  Ralph  Fitch,'  p,  61.  t  JMd.,  p,  17. 

t  Angelo  de  Qubematis,  '  Memoria  latomo  ol  vlaggiaturi  ItiiUani  nelle  Indie 
OtiMktaU  iU  leoaia  XIU.  a  tutto  il  XVI,,'  p.  149. 
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vessels  of  the  period.  Probably  8000  tons  would  be  the  oataide  limit  of  the 
aggregate  cargoes  annuallj  brought  to  Portugal,  for  in  any  case  much  room  in  the 
ships  was  required  for  the  large  crews  of  those  days  with  their  armaments^  lor  then 
the  idea  of  carrying  on  commerce  by  sea  without  being  in  a  poeiticm  to  defend  your 
ship  was  out  of  the  question. 

Of  the  commodities  sent  home  from  India,  Fitch  mentions  in  this  place  only 
pepper,  and  the  correspondence  of  Albuquerque  with  the  King  of  Portugal  soOn  after 
the  discovery  of  the  sea-way  to  India  clearly  reveals  how  all-important  the  pepper 
trade  was ;  but  it  may  be  worth  while  to  give  the  complete  list  of  the  conmiodities 
which  Ralph  Fitch  eniunerates  at  the  end  of  his  '  Narrative '  as  coming  from  India 
and  the  country  farther  eastward.  The  list  is  not  a  long  one.  It  comprises  pepper, 
ginger,  cloves,  nutmegs,  and  maces,  camphora  ("a  precious  thing  among  the 
Indians  .  .  .  soldo  dearer  then  golde  "),  lignum  aloes,  long  pepper,  muake,  amber, 
rubies,  saphires,  and  spinels,  diamants,  pearles,  spodlum,  and  many  other  kindes  of 
drugs  from  Cambaia — ^all  of  them,  it  will  be  observed,  having  the  character  of  being 
of  high  value  in  proportion  to  their  bulk,  so  that  a  very  great  value  of  such  goods 
might  b3  carried  in  ships  of  small  capacity. 

Fitch  does  not  tell  us  what  was  sent  in  return,  but  information  as  to  that  is 
to  be  had  from  other  sources  and  presents  one  or  two  points  of  interest.  In  1513 
Albuquerque,  after  a  long  course  of  fighting,  concluded  a  peace  with  the  Zamorin 
of  Calicut,  in  which  it  was  agreed,  among  other  things,  that  the  Zamorin  should 
supply  the  Portuguese  with  all  the  ''  spices  and  drugs  "  his  land  produced,  and  that 
**  coral,  silk  stuffs,  quicksilver,  vermilion,  copper,  lead,  saffron,  alum,  and  all  other 
merchandise  from  Portugal,'*  should  be  sold  at  Calicut  as  heretofore.*  Coral 
comes  first  in  this  enumeration.  To  us  at  the  present  day  this  does  not  seem  a 
very  important  article  of  commerce,  but  it  was  otherwise  then.  One  Mafio  di 
Priuli,  writing  from  India  in  1537  to  the  Magnifico  M.  Constantino  di  Priuli, 
says,  **  At  a  great  fair  which  is  called  that  of  Tremel  I  have  seen  buttons  of  coral 
sold  for  their  weight  in  silver.'*  f  ^hat  is  the  point  of  view  of  a  European  in  India, 
but  a  native  of  the  Eiist  Indies  in  Europe  at  the  same  date  would  no  doubt  have 
spoken  with  astonishment  of  the  amount  of  silver  that  could  bs  got  in  Europe  for  a 
few  grains  of  i>epper.  Our  letter-writer  says  in  his  cheerful,  hopeful,  gossiping  way, 
*'  The  gains  of  these  parts  are  other  than  those  of  Damascus,  Aleppo,  and  Alexandria : 
for  if  one  does  not  gain  cent,  per  cent,  from  Portug\\al  here,  and  from  here  back 
again,  one  thinks  that  one  gains  nothing.  And  three  or  fours  years  would  be  quite 
enough."^  But,  while  he  indicates  how  these  immense  gains  are  made,  he  also 
indicates  clearly  enough  how  they  continue  to  be  made — that  is,  how  they  arc  so 
counterbalanced  by  losses  that  if  these  great  gains  were  not  made  on  occasion 
commerce  would  cease.  It  was  all  very  well  to  exchange  your  coral  for  spicee,  but 
the  great  matter  was  to  get  your  coral  out  and  your  spices  home  in  safety.  The 
writer  of  this  letter  had  entrusted  to  a  friend  who  had  left  on  a  ship  for  Ormoa 
jewels  of  the  value  of  4000  Venetian  ducats,  but  the  jewels  were  lost  He  believed 
that  his  friend  was  murdered.  **  But  such  losses,"  he  a'^ds,  '*  will  occur."  Another 
time  he  lost  more  than  6000  ducats  gold  in  Portuguese  vessels  going  to  Ormux,  and 
on  another  occasion  he  suffered  great  loss  when  Pegu  was  sacked  by  the  King  of 
Burma. 

These  notes  may  serve  to  illustrate  the  conditions  of  trade  in  the  glorious  days 
for  Portugal  when  fine  fortunes  were  heaped  up  in  Lisbon  through  tradci  but  the 


*  Danvers,  *  The  Portuguese  in  India/  vol.  1)  p.  283« 

t  P.  34  of  the  letter  referred  to  as  published  at  Venice  in  1824. 

X  Ibid.  p.  29. 
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bulk  of  humanity  gol  very  little  at  least  directly  through  that  trade ;  but  we 
not  exhausted  the  iutereet  coDoected  with  the  nature  of  the  outgoing  com- 
ncxUties  for  India,  and  to  that  it  will  be  well  to  returo.  Another  of  tlie  stipulations 
of  the  treaty  of  1513  above  referred  to  was,  that  while  duties  were  to  bo  paid  in 
coin  "the  Portuguese  were  lo  pay  for  all  the  pepper  and  other  marohandise  they 
might  purchase  in  kind,"  and,  ag  the  pence  led  atmrng  other  things  to  a  desrtli  of 
prizes,  Albuquerque  "  was  constrained  to  send  an  urgent  rrqaest  home  fur  large 
quantities  of  merchandise  to  be  sent  out  to  make  up  for  this  deficiency."  *  How 
long  this  stipulaii'in  remained  in  force  I  cannot  say,  but  things  were  certainly 
different  a  hundred  years  later.  In  the  report  to  the  Qmnd  Duke  of  Florence  above 
died  we  are  told  that  what  the  Portugueso  carry  to  India  for  exchange  is  above  all 
"  riiver  in  reals,  and  beaiJcs  silver  wine,  oil,  and  some  other  sort  of  merchandise,  anch 
aa  coral,  glass,  and  the  like,  of  little  importance ; "  and  as  to  the  silver,  be  adds  that 
**  the  reals  bring  a  gain  of  more  than  50  per  cent,  as  soon  as  they  have  reached 
~  for  the  real  of  eight,  which  in  Lisbon  ia  worth  320  reis,  in  India  is  sold  and 

It  the  ra(«  of  480  to  481  reis  of  that  money,  and  with  It  one  buys  all  sorts 
iW  apices  and  drugs  which  are  sold  tliero,  except  pejiper,  which  is  the  monopoly  of 
the  King  of  Portugal  and  those  to  whom  he  gives  n  lease  of  that  trade."  The 
importance  ct  silver  among  the  outgoing  comnioditica  for  India  has  continued  from 
that  time  down  to  the  present  day,  latterly,  however,  in  dimlaishing  proportion. 
Fur  «  long  time  after  the  date  at  which  we  have  now  arrived  it  was  as  predominant 
as  a  means  of  exchange  with  India  as  it  was  in  the  first  century  of  the  Christian  era, 
when  the  drain  of  silver  from  the  Roman  Empire  to  the  East  w.is  bewailed  by  the 
writers  of  that  time.  In  the  voyages  of  the  English  £ist  India  Cum|nny  of  the 
(bur  years  162&-23  inclusive,  the  value  of  the  bullion  {chiefly  silver)  sent  out  to 
India  was  £205,7 10,  as  against  only  £58,806  worth  of  merchandiae.t 

Now,  what  is  the  meaning  of  the  change  in  the  position  of  silver  in  Indian  trade 
irhicb  seems  to  have  taken  place  between  1513  and  the  end  of  the  sixteenth  centnry  ? 
No  doubt  we  may  see  there  the  result  of  another  change  in  geographical  relations 
brought  about  by  a  discovery  nearly  contemjxiraneous  with  that  of  the  sea-way  to 
India — namely,  that  of  the  New  World.  The  first  result  ef  that  discovery  of 
importance  to  commerce  was  the  pouring  into  Europe  of  large  quantities  of  the 
precioos  metals,  and  the  quantity  was  enormously  enhanced  after  the  silver-mines  of 
Potosi,  in  Upper  Peru  (as  it  was  then  called),  were  discovered  in  1545.  It  was 
probably  this  discovery  that  brought  it  about  that  of  all  commodities  of  such  small 
balk  in  proportion  to  their  value  as  to  stand  the  costs  of  transport  to  the  East  this 
WW  the  one  which  could  be  sent  out  for  most  part  with  the  greatest  advantage. 
And  this  discovery  do  doubt  also  helps  to  e^tplain  why  that  of  the  sea-way  to  India 
had  so  little  effect  for  a  very  long  time  in  lowering  the  prices  of  spices  in  Europe, 
why  prices  even  rose.  At  the  lime  of  the  return  of  Voaco  da  Gnma  from  the  first 
vojfage  to  India  the  price  of  pepper  at  Lisbon  is  estimated  by  Danvers  i  to  have  been 
*bout  Is.  bd.  per  pound,  and  we  all  know  that  the  immediate  occasion  of  the 
fmitdation  of  the  English  Ea^  India  Company  about  a  hundred  years  later  was 
ttit  the  Dutch  suddenly  raised  the  price  of  pepper  against  the  EogliEh  from  3s.  to 
Al  and  8«.  per  pound. 
.  But  the  particular  commodity  which  made  uj)  the  principal  portion  of  the 
■Btwatd  trade  to  India  is,  afier  all,  a.  mutter  of  detail,  though  not  unimportant 


H^  *  Oanrera,  vol.  1,  pp.  ZS4,  2Se. 

t  1  take  these  figures  from  p.  C  of  the  appendix  to  P.  Colquhonn's  '  Treatise  oi 
K^eAltti,  Power,  and  BeBourcoi  of  the  British  Empire,'  2nd  edit.    London,  181S. 
t  As  above,  vol.  1,  p.  6i. 
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detail.  The  main  point  on  which  I  want  to  inaist  is  that,  whateyer  the  oominoditiM 
were,  whether  carried  out  or  home,  the  nature  of  the  trade  with  the  East  was  little 
if  at  all  altered  by  the  discoyery  of  the  direct  route  to  India  by  sea.  The  trade  still 
continued  to  be  one  concerned  in  a  moderate  number  of  articles  of  small  bulk  but 
high  value.  It  was  merely  a  change  of  route  that  the  Portuguese  effected,  and  for 
more  than  a  hundred  years  they  remained  in  sole  command  of  this  route.  After 
that|  however,  they  were  ousted  from  the  greater  part  of  this  trade,  and  that  the 
more  valuable  part,  chiefly  by  the  Dutch,  and  from  a  geographical  point  of  view  it  Is 
very  interesting  to  note  how  the  Dutch  did  it.  They  did  not  trouble  themselves 
much  about  India  proper.  They  left  the  Portuguese  alone  at  Qoa,  and  from  that 
port  as  a  base  allowed  them  to  pick  up  as  much  trade  as  they  could  at  Oalicat  and 
Cochin,  which,  said  Albuquerque,  **  were  capable  of  supplying  the  Portuguese  fleets 
until  the  day  of  judgment.*'  But  Malacca,  on  the  straits  of  that  name,  gave 
command  of  the  route  to  the  further  East,  whence  came  in  the  end  even  latter 
quantities  of  pepper  than  could  be  got  from  India ;  whence  came  too  ginger,  doves, 
and  nutmegs,  as  well  as  the  products  of  China.  The  importance  of  this  place 
Albuquerque  had  accordingly  recognized,  and  in  1511,  the  year  after  he  took  Gk)a,  he 
took  it  also  by  the  right  that  always  belongs  to  the  lion  as  against  the  jackaL  This 
place  was  taken  by  the  Dutch  (1641),  who  had  previously  established  themselves  on 
Java  and  the  Spice  islands,  where  they  maintained  an  absolute  monopoly.  Ceylon, 
again,  was  (and  is)  almost  the  only  place  from  which  the  true  cinnamon  was  to  be 
obtained,  so  the  Dutch  took  that  island  also  from  the  Portuguese  (1656).  As  long  as 
the  Portuguese  were  the  sole  Europeans  in  the  East,  Calicut  and  Cochin  not  merely 
furnished  th3  Portuguese  with  Indian  wares,  but  were  important  entrepots  for  the 
spices,  perfumes,  drugs,  and  jewels  of  the  Further  Ejist  as  well  as  of  Chinese  silks 
and  porcelains;  but  the  trade  in  these  commodities  could  be  wholly  or  largely 
diverted  to  places  in  the  possession  of  the  Dutch.  Even  before  the  capture  of  Malacca 
and  Ceylon  a  Portuguese  viceroy  had  reported  (1638)  that  the  Dutch  had  a  monopoly 
of  trade  from  the  Bay  of  Cochin  China  to  the  point  of  Sunda. 

But  this  change  also  was  little  more  than  a  change  of  route.  The  general 
character  of  the  Eastern  trade  remained  the  same.  The  English  E-ist  India 
Company,  whose  operations,  through  the  hostility  of  the  Dutch,  came  to  be 
restricted  to  India  proper,  there  founded  a  trade  that  gave  much  more  opportunity 
for  expansion  under  modem  conditions  than  that  of  the  Dutch,  but  for  a  long  time 
it  retained  the  same  character.  All  the  commodities  enumerated  by  Colquhoun  u 
brought  back  by  the  voyages  of  1620-3  in  exchange  for  the  bullion  and  merchandise 
sent  out  were  pepper,  cloves,  mace,  nutmegs,  Chinese  and  Persian  raw  silk,  besides 
calicoes,  the  sole  manufactured  article,  and  one  of  course  that  had  relatively  a. 
much  higher  value  than  now,  when  the  direction  of  the  trade  in  that  commodity 
is  reversed. 

A  similar  character  for  a  long  time  belonged  to  the  trans-Atlantic  trade,  evei^»- 
though  the  costs  of  transport  in  that  case  were  less,  and  favoured  the  development  o^B 
a  trade  in  somewhat  bulkier  commodities.  Furs  from  the  Far  North,  tobacco  froaL^m 
Virginia,  sugar  and  afterwards  coffee  and  cotton  from  the  West  Indies,  were  by 
the  most  prominent  imports.  It  was  the  tobacco  trade  of  Virginia  that  first  enabU 
Glasgow,  which  at  the  time  of  the  union  of  the  English  and  Scottish  Parliamenl 
was  an  insignificant  town  with  less  than  13,000  inhabitants,  to  convert  itaelf  into 
seaport,  and  thus  lay  the  foundations  of  its  subsequent  prosperity.  Now 
makes  up  less  than  1  per  cent,  of  the  value  of  the  goods  imported  at  Glasgow,  ai 
though  that  may  be  partly  due  to  a  diminution  in  the  actual  quantity  of  tobaooo  '^ 
imported  at  Glasgow,  this  result  has  chiefly  been  brought  about  by  changes  in  -^ 
relative  values.    A  hundred  years  ago  the  value  of  the  imports  into  Great  Britain^: 
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and  Irelanil  from  the  BritiBb  Wust  Indies  wad  about  ose-fourlh  o(  the  total  value 
uf  the  importe  fruiu  till  parte ;  uow  it  is  Iubh  tkau  1  pvr  cent,  of  that  value 

What  hsB  brought  about  such  changes,  what  makes  the  essouUoI  differeuce 
between  noeut  aod  all  previous  commerce,  ie  the  series  of  cuormous  improvementa 
in  the  raeana  of  communiofttiou  which  followed  so  closely  on  the  invention  of  textile 
DucluDery,  and  the  Improvemeut  of  the  steam-engine  in  tliis  country.  These 
jmprovtjments  Lave  had  two  importaot  effects  ou  commerce.  First,  they  have 
facilitated  the  maintenance  of  order  aod  aecurity  both  by  laod  aud  sea,  and  thus 
unormously  reduced  the  risks  of  commerce.  Secondly,  they  have  directly  lower^l 
ihc  cMst  of  transport  for  dill'creul  goods  in  dinbrent  degrees,  liulky  goods  of  little 
valiio  could  DOW  for  the  &tnt  timu  be  [irofitably  couveyed  mimy  hundreds  of  miles 
by  land  to  a  seaport,  and  there  load  over  larger  ships  for  distant  shores,  thus 
•  •pvniiig  upmarkets  with  vast  undeveloped  resources  iu  the  heart  of  groat  contioenLs. 
Along  with  these  bulkier  goods  the  more  valuable  goods  ore  carried  at  a  cost  far 
below  that  of  former  times,  so  that  for  such  commodities  as  peppi-r  the  mere  freight 
in  almost  a  ne^igible  item. 

At  the  present  day  there  can  be  no  doubt  that  iu  point  of  quantity  the  spioe 
tnde  is  much  larger  than  it  ever  was.  If  Yanice  could  get  the  whole  of  tiiat  trade 
int4>  her  hands,  a  thing  which  she  never  had,  notwithstanding  the  patriotic  boast  of 
Doge  Mocenigo,  the  trade  would  not  now  bring  her  a  tithe  of  the  wealth  whii-U  it 
bruo^ht  iu  the  days  of  her  grandeur.  Much  has  beeu  said  of  the  sudden  "  fall"  uf 
the  Portuguese  aud  Dutch  iu  turn,  and  that  fall  has  often  beeu  oxplaiaed  by  mis- 
takes iu  method.  "  The  fall  of  the  Dutch  colonial  empire  resulted,"  says  Sir 
William  Huat«r,  "  from  its  shorlr»ghtetl  commercial  policy.  It  was  deliberately 
lias«d  upon  a  monopoly  of  the  trade  in  spices,  and  remaiued  from  first  to  last 
destitule  of  sound  economical  principles."  "  But  one  may  well  ask.  Did  the  Dutch 
ever  lail  iu  a  manner  for  which  they  were  in  any  way  responsible '/  It  is  true  that 
tbu  Dutch  East  India  Compaay  did  not  supply  as  many  people  as  they  oould  with 
tbo  spice;  of  which  they  held  the  monopoly.  But  that  was  not  their  aim.  It 
la  true  that  they  did  not  build  up  a  great  empire  like  that  of  the  Eogliah  Eaat  India 
Company,  But  neither  was  that  their  aim.  Their  aiin  was  to  declare  dividends, 
and  dividetids  they  declared.  The  profits  uf  the  comjxmy  dowu  to  1720  averted 
20  per  cent,  per  annum,  never  sinking  below  15  per  cent.,  and  sometimes  rising  to 
50  per  oeut.  If  spices  ceased  to  enable  them  to  dechtre  such  dividends,  that  was  not 
their  faolt,  It  was  James  Walt,  George  Btopheoson,  William  Symington,  and 
Itebert  Foultou,  who,  without  inlendiug  it,  and  without  bciui;  able  to  foresee  what 
1 11  this  ledpect  they  were  destined  to  do,  sucked  the  value  out  of  pepper,  and  that  iu 
a  manner  which  neither  the  strength  uf  armies  nor  the  subtlety  uf  statesmen  could 
Jure  done  anything  to  prevent. 

Sow  the  oouolries  that  offer  the  moat  attractive  markets  (or  the  greatest 

^Oantilies  of  goods  of  oil  kinds  are  no  longer  those  which  look  to  the  spice  trade 

*>''   to  trade  in  any  specially  valuable  commodities  for  their  enrichmeut,  but  those 

"'hich  abound  in  coal,  so  placed  as  to  develop  a  great  smoimt  of  muuufocturing 

industry,  an  industry  engaged  fur  the  most  part  in  working  fur  the  millluu,  not 

la^o-ely  in  producing  the  luxuries  uf  the  rich.      The  commodities  of  very  small 

'"-"lit  in  proportion  to  their  value  now  have  a  comparatively  iusignificaut  place  iu 

"ionaniBrce.     The  precious  metals  aud  precious  stones  still,  iudeed,  retain  a  good  deal 

**f  Vliair  Ibraier  imjxjrtanoe.     but  very  few  vegetable  or  animal  products  caw  be  put 

*•»    tliB  same  category.     Rubber,  indeed,  may  be  reokuued  as  one,  and  very  handsome 


•  liuprriiil  GauHttr  af  India,  Sad  edit.,  vol.  6,  \^. : 
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profile  are  rcfl|ied  from  some  rubber  esttlea.  But  erery  one  knows  that  BOch 
eiccptional  profits  can  be  reaper!  only  for  a  short  time.  Of  animri  products,  om*- 
meoUil  feotbers  am  the  moat  valuable  in  proportion  to  tbeir  bulk,  ^rels'  feaiherB, 
I  believe,  are  seldom  worth  lets  »nd  often  worth  a  good  deal  more,  than  twice  thdr 
weight  in  gold,  but  ornamental  feathers  altogether  make  up  less  than  a  tbiid  of  I  per 
cent,  of  the  tulal  value  of  British  imports. 

Perhap*  the  greatest  feature  of  roodern  commerce  is  the  unparalleled  niBDner 
in  which  it  has  promoted  the  incr«a.ic  of  jwpulation  nearly  all  the  world  over. 
ItendiMnng  it  possible  for  manufacturing  and  commercial  peoples  to  depend  in  a 
very  large  measure  for  their  very  means  of  aubnslence  on  suppliea  brought  from  Ihe 
ends  of  the  Earth,  it  is  rapidly  poshing  the  settlement  of  vacant  land  to  the  base  i>f 
the  mountains  and  the  ediie  of  the  desert.  Fifteen  years  ago  ProfoMor  Rry™  laid, 
"  Wo  may  conjecture  that  within  tba  lifetime  of  persons  now  living  the  outflow  from 
Eiiro|ic  to  North  America  will  have  practicntly  stopped."  •  We  are  at  least  nearing 
the  time  when  the  "  new  lands  "  of  this  Earth  in  the  tempentlc  zone  will  all  have 
beon  allotted,  fhe  results  of  sucli  a  check  lii  ('x|nnsi<in  after  a  long  period  of 
Btimulation  to  expaniinn  must  be  momentous,  but  what  the  nature  of  tbesn  resulta 
will  bo  I  for  one  confess  that  I  am  unable  to  foresee.  I  am,  however,  convinced 
tliat,  if  we  are  to  be  enabled  to  make  any  probable  forecast  as  In  the  course  of  future 
develojiment,  one  of  the  moat  important  aids  to  that  result  must  consist  in  the 
study  of  the  relations  of  geiigraphy  and  history  from  tho  point  of  view  which  1  have 
endeavoured  to  indicate.  To  study  thefie  relations  merely  with  reference  to  the 
immediate  causes  and  effects  of  wars  and  treaties  ^ves  little  real  Insight  into  the 
working  of  geographical  influences  in  histiriry.  As  in  the  study  of  the  human  body 
medical  men  have  recognized  the  neccssityofascerljuQing  with  the  aid  of  the  micro- 
scope the  nonnal  ftjnctions  of  the  cells  of  which  the  body  is  compos<rf,  the  patho- 
logical stales  that  interfere  with  their  normal  working,  and  tho  effects  on  one  part  of 
the  body  of  minute  disturliances  of  function  in  another  pari,  so  in  tradng  the  course 
of  history  it  is  becoming  more  and  more  rccogniiied  that  the  minute  gradual  silent 
chiin<^  must  be  inquired  intn  and  taken  into  account,  ni>t  merely  in  relation  to  the 
regions  in  which  they  take  place,  but  in  relation,  it  may  be,  to  regions  far  distant. 
Bueh  sludics,  it  is  tnia,  are  not  confined  to  the  geograplicr.  In  them,  indeed,  the 
geographer  must  seek  the  aid  of  wfirkeM  in  other  fields  ;  bat  there  can  hardly  lie  a 
diiubt  that  it  must  lielp  greatly  towards  arriving  at  a  sound  solution  of  the  problems' 
prrseutfd  to  kee|i  steadily  bufore  one  the  geographical  point  of  view.  The  field  for 
such  studies  is,  of  course,  inimouse,  the  materia)  |«rhaps  not  all  that  could  be  wished: 
but  I  can  im^ine  no  task  mure  delightful  for  those  who  have  the  oppirtnnity  to 
tngHge  in  it  than  that  of  seeking  out  and  oxaniining  from  that  point  of  view  such 
material  as  actually  exists. 


•  "  Tim  Miprnti-n  of  the  Rat 
Gf}gr,t,.hk.>l  M-o-ii;<;  189:;.  |i.  11 
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Earopa.'  Zweite  Anflago  dee  von  Dr.  A.  Philippaon  and  Prof.  Dr.  Ludwig  Neumann 
Terfaasten  Werkes,  nen  bearbeitet  von  Prof.  Dr.  A.  Philippaon.  Pp.  xii.,  751 
(including  33  pp.  of  index).  Leipzig  and  Vienna:  Bibliographisches  Institut. 
1906. 

Gmndziige  dcr  Landerkunde.'  By  Dr.  Alfred  Hettner,  Ordinary  Professor  of 
Geography  at  the  University  of  Heidelberg.  First  volume,  *  Kuropa.'  Pp.  xvi., 
737  (including  41  pp.  of  index).    Leipzig  :  1907. 

L*Earopc  (moins  la  France)  au  d^but  du  XX'  Sibole.     By  M.  Fallox  and  A.  ICairey. 

Pp.  624  (no  index).    Paris :  1906. 

This  new  edition  of  the  volume  on  Europe  belonging  to  the  Allgemeine  Ldnder- 
hunde^  edited  by  Dr.  Wilhelm  Sievers,  is  in  a  large  measure  entitled  to  be  regarded 
as  a  new  work.  The  text  is  increased  from  618  to  710  pages,  exclusive  not  only  of 
the  index,  but  also  of  17  pages  of  bibliography,  which  forms  a  new  feature  in 
this  edition.  Moreover,  the  first  edition  had  nine  pages  devoted  to  the  Caucasus, 
which  is  now  assigned  to  the  volume  on  Asia,  so  that  the  additional  matter  in  this 
edition  extends  to  quite  a  hundred  pages.  The  contents  are  also  in  a  large  measure 
rearranged,  recast,  and  rewritten,  and  every  page  of  the  book  bears  witness  to  careful 
revision.  Some  of  the  rearrangement  is  altogether  to  the  good.  This  may  be  said 
unhesitatingly  of  the  general  introductory  section,  which  now  extends  to  137  pages 
instead  of  22  pages,  as  in  the  previous  edition — an  extension,  however,  not  wholly 
due  to  the  introduction  of  new  matter,  but  largely  to  the  transference  to  this  general 
introductory  survey  of  the  sections  (all  ably  rehandled)  on  climate,  vegetation, 
animal  life,  the  inhabitants,  and  commercial  intercourse,  all  rather  awkwardly  intro- 
duced in  the  previous  edition  in  other  parts  of  the  volume.  In  the  former  edition, 
for  example,  the  general  considerations  as  to  olimate  came  after  the  treatment  of  the 
different  sections  into  which  Europe  was  divided  from  a  physical  point  of  view,  in 
each  of  which  there  were  brief  isolated  notes  on  climate ;  and  the  section  on  com- 
mercial intercourse  came  at  the  end  of  the  whole  book  so  far  as  it  related  to 
inhabited  Europe.  Now  this  introductory  survey  forms  a  methodically  arranged 
and  extremely  interesting  whole,  leading  up  to  the  section  on  commercial  intercourse 
as  its  culmination,  for  Dr.  Philippson  holds  that  commerce  is  the  most  important 
instrument  which  the  people  of  Europe  make  use  of  in  attaining  the  goal  towards 
whfch,  if  we  may  judge  from  the  course  of  recent  history,  they  are  powerfully 
steering,  the  Europeanization  of  the  whole  Earth  (p.  113). 

The  rearrangements  made  in  the  rest  of  the  volume  are  not  so  satisfactory.  In  this 
portion  of  the  book  one  would  like  to  have  had  either  rather  more  or  rather  less  re- 
arranging of  the  contents.  In  the  former  edition,  Europe  is  first  treated  from  a  physical 
point  of  view  in  different  sections  and  subsections,  and  the  countries  of  the  continent 
are  afterwards  treated  separately  in  regular  order  as  political  entities.  In  the  present 
edition  Dr.  Philippson  has  proceeded  otherwise.   He  has  in  a  large  measure  adhered 
to  the  divisions  and  subdivisions  of  the  previous  edition.      All  Europe  is  first 
divided  into  three  great  divisions :  first,  the  region  of  the  South  European  Folded 
Mountains ;  second,  the  North-West  European  Schollenland ;  and  third,  the  Rnsso- 
Scandinavian  Tableland  (Ta/el).     The  first  of  these  divisions  is  subdivided  into  six 
sections,  entitled  respectively,  the  Alpine  Lands,  the  Carpathian  Lands,  the  Balkan 
Peninsula,  the  Greek  Peninsula  and  the  associated  islands  (including  some  islands 
^longing  politically  to  Asiatic  Turkey),  Italy,  and  the  Pyrenean  Peninsula.  There 
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aro  «imiUr  Bnbdirisiong  of  tha  aresa  included  under  the  two  other  great  headings. 
But  amidst  this  ptytical  matter  Dr-  Philippson  has  intercalated,  either  iu  sepamie 
BootioQB  or  otherwise,  all  that  is  usually  includeii  under  the  head  of  political 
geography,  and  the  results  are  in  many  caaes  quite  aa  awkward  as  wa«  the  arrange- 
ment of  much  of  the  general  matter  in  the  previous  edition.  In  aome  cases  the 
prohleni  presented  is  simple  enough.  Tbui,  after  the  physical  geography  of  France 
has  been  treated  in  Tarioua  subsectionH  under  Uie  genera!  heading  of  Dai  franm- 
■ifcAe  SdioUenlatid,  a  aeparate  subsection  is  devoted  to  the  French  Republic  But 
from  the  table  of  contents  we  cannot  learn  that  Belgium,  ihe  Netherltuida,  Turkey, 
Servia,  and  other  countries  are  treated  of  as  countries  nt  all.  Belgium,  for  example, 
is  found  under  tho  general  heading  of  the  Middle  Gentian  Mountain-sill  in  a  xub- 
Bcction  following  two  others  dealing  rcspectituly  with  the  Ithcniab  Slate  Huuntains 
in  Belgium  and  tho  Belgium  Middle  and  Low  Laods,  and  Holland  similarly  in  a 
subseotion  under  the  general  heading  of  the  North  Gorman  Low  Plain.  Tho  trtat- 
ment  of  the  minor  Oerman  states  is  found  scattered  over  the  section  bearing  the 
headiog  of  the  Qermnn  SchoUeoland,  but  at  the  end  of  that  section  subsections  are 
added  dcaiinf;  with  the  kingdom  of  Prussia  and  the  German  Empire,  the  latter  of 
which  is  also  treated  in  the  preliminary  survey  of  the  section,  whore  we  have  a  map 
of  the  empire.  This  preliminary  treatment  is  referred  to  as  a  section  on  the  Wtillai/t 
of  the  empire,  but  it  is  in  reality  a  brief  but  illuminating  iikelch  of  the  history  of 
the  German  Empire  (old  and  new).  In  the  circumstances  indicated,  Austria- 
Hungary  fares  even  worse  than  the  German  Empire.  What  is  said  about  YieDna  it 
introduced  iuloasubsection  headed  the  Alps  East  of  the  Brenner  line.  There  follows 
another  subaection  entitled  the  Economic  Condition  (^Kultur)  and  Population  of  the 
Eiutem  Alps,  in  which  Vienna  is  only  Incidentally  named.  The  kingdom  of 
Hungary  gets  a  subsection  under  the  Carpathian  Lands,  but  there  is  no  general  treat 
iD6nt  of  the  A ustru- Hungarian  Monuchy  and  of  Cisleithania  till  after  the  considera- 
tion of  a  ])ortion  of  the  German  Schollenland  2C0  pages  further  on.  The  truth  is 
that,  while  the  general  survey  is  an  admirable  eiposirion,  the  interest  of  which  is 
maintained  throughout  by  keeping  the  treatment  in  due  tubordination  to  the 
gei^aphical  idea,  the  treatment  in  the  remainder  of  the  work  gives  too  much  pro- 
minence to  the  guological  idea.  The  interest  Is  consequently  divided,  and  though 
tho  individuaJ  sections  are  all  bandied  in  a  masterly  manner,  showing  fulness  of 
knowledge,  insight,  and  lucidity,  yet  they  do  not  combine  satisfactorily  into  a  con- 
secutive whole.  Like  the  first  edition,  this  volume  is  well  fuToisbed  with  maps  (all 
carefully  revised  and  where  necessary  redrawn)  and  other  illustratioQs. 

Hettner'e  'Europa'  is  another  excellent  work.  It  inevitably  challenges  com- 
parison with  that  of  Dr.  Philippson.  In  extent  it  is  about  one-seventh  smaller, 
due  allowance  being  made  for  differences  iu  tho  sine  of  page  and  in  the  ty|ie  •  fur 
while  Philippson's  book  is  printed  in  the  ordinary  German  letter,  Hettoer'B  is  printed 
in  what  we  call  Romao  characters,  and  the  Germans  call  anCiqtta.  Like  Philippson's 
book,  that  of  Uettner  is  well  illustrated,  both  with  coloured  plates  and  with  text 
cuts  in  black  and  white ;  but  whereas  in  Philippson  tho  majority  of  the  illustrations 
are  pictorial,  in  Hettner  they  are  all  maps  or  diagrams.  It  should  be  added  that 
they  are  nearly  all  remarkably  well  chosen  or  constructed,  the  only  &ult  to  find 
being  that  some  are  on  too  small  ■  scale  to  be  sufficiently  clear.  As  in  Philippson, 
the  general  account  of  the  continent,  which,  under  the  headings  of  Situation  and 
Extent,  Structure  and  Surface,  Inland  Waters,  Seas,  Climate,  etc.,  extends  to  106 
pages,  is  throughout  excellent,  though  exception  may  perhaps  be  taken  to  the 
placing  of  the  sectii'U  on  Bocea  and  Peoples  after  that  on  Uiatoricol  Development, 
t^e  result  of  which  is  that  on  p.  51  we  meet  with  the  Indo-Germans,  or  Aryans,  as 
n  "  primitive  people  "  ( Urvolk),  although  it  is  net  till  p,  60  that  we  get  adafinition 
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of  a  ''peoiiIe"(lWi)a«distitiguiBhedfrom  a  race.  But  the  chief  dietioctioubetweeD 
the  texts  »f  the  tno  works  ii  to  be  found  ia  the  arrangement  of  the  subdivUions. 
Dr.  Eottaer  expounds  the  |>rinciples  od  which  he  has  proceeded  in  this  tcepeat 
on  pp.  10^-106.  He  aims  at  Bometbiog  more  scientiSc  than  the  diviaion  accord- 
ing to  states  nod  proviiices  usual  in  text-books  and  school-books.  Ue  considers, 
howevor,  that  to  make  one's  main  divisions  dc]>end  on  the  tectonic  etructure  and 
]iiDr[iholoK7  leads  to  results  that  are  intolerable.  Cornwall  and  Brittany  belong 
■tTucturalljandmorjihologicallj  to  the  same  whole;  so,  too,  do  the  Paris  and  London 
basins ;  and  Bohoonen,  from  this  point  of  view,  belongs,  not  to  the  Scandinavian 
peninsnla,  but  to  the  Central  Eurujiean  Schollenland.  Divisions  based  on  hydro- 
graphy, climate,  plant  distribution,  etc.,  are  also  rejected.  The  most  convenient  prin- 
ciple of  division  to  adopt  is,  the  author  considers,  tbe  more  or  loes  complete  separation 
or  Unds  by  the  sea,  or,  failing  that,  by  high  mountaine  like  the  Al{if  and  Pyrenees. 
Where  the  sea  Is  the  severing  agent,  we  get  land-units  with  special  reiations  to  the 
BUirounding  ceas,  and  with  a  distinctive  nature  and  population.  Where  mountains 
are  the  meona  of  separation,  the  divifiion  ia  not  bo  aatisfactor)'.  Districts  which  are 
in  many  respects  one  are  thereby  rent  neuiider ;  but  this  is  an  unavoidable  evil,  the 
degree  of  which  can  be  mitigated  by  ti'entingthe  mouatains  as  a  whole  in  connection 
with  one  or  other  of  the  laad-areaa  thus  separated.  In  any  cose,  by  following  these 
general  principle*,  we  get  something  answering  on  the  whole  to  the  usual  dividons 
of  Europe.  The  British  Isles,  the  Scandinavian  [leninsuln,  and  Finland,  together 
with  the  Kola  peninsula,  form  a  north-western  zone.  A  middle  zoLe  is  formed  by 
otbei  three  sections,  Frauce,  Central  Europe  (Germany  with  the  adjoining  countries, 
exoept  Russia  and  Hungary),  and  Eastern  Europe ;  and  the  Iberian,  or,  as  Jlettnur 
calls  it,  the  SiiaDish  jienlDiJula,  Italy,  Hungary  with  Transylvania,  the  Balkan 
peninsula,  aod  Greece,  form  a  south-eoatem  zone.  The  so-called  zones,  however, 
merely  indicate  the  order  of  treatment.  The  rpecial  treatment  is  under  the  headings 
enumerated,  under  each  of  which  there  is  IJret  a  general  survey,  to  a  la^^e  extent 
ooder  the  aame  hoadiags  as  those  used  in  the  account  uf  the  continent  aa  a 
vhole,  and  this  giyfs  the  opportunity  of  dealing  with  political  units  as  such.  Tbim, 
in  this  geueral  survey  under  Central  Europe  ^Mittet-Europa),  there  is  a  section, 
.  keoded  "The  States,"  divided  into  Bub-scctious  on  the  Historical  Development, 
SDmark,  Belgium,  the  Netherlands  and  Luxemburg, the  German  Empire, Switzer- 
■nd,  the  Austro- Hungarian  Monarchy,  and  Bussian  Poland.  After  this  general 
rvey  there  ie  in  each  division  a  number  of  subdivisions,  again  largely  based,  as 
[ftrds  the  great  groups  of  natural  districts  {Ifaturliche  LandschnfUn),  on  different 
rat  to  the  sea — partly,  also,  in  some  cases,  on  separation  by  the  sea;  and  it  it 
n  these  natural  districts,  the  smallest  divisions  separately  treated,  that  diOcr- 
MOea  in  inner  structure  and  in  phenomena  dei^endent  thereoa — that  i:*,  tectonic  and 
morphological  differences — are  taken  primarily  into  account  in  forming  the  divisions. 
Wlietlier  in  tbe  larger  divisions  aud  subdiviiiions  Dr.  Hettner  has  always  quite 
succeeded  in  carrying  out  his  general  priuciples  may  perhaps  be  doubtful,  but  the 
general  result  is  on  the  whole'  saiiafActory.  Geology  is  throughout  placed  in  due 
subordination  to  geography,  and  towards  bringing  about  this  result  nothing  seoiiis 
to  have  contributed  more  than  the  final  rule  above  mentioned — that  of  basing  only 
tbe  smaller  units,  which  are  made  the  eubjecte  of  detailed  description,  on  tectonic 
and  morphological  cansiderationa.  There  is  no  space  to  draw  attention  to  any 
special  features  in  Dr.  Hetlner's  work,  but  it  may  be  well  to  note  a  few  errors  for 
correction  in  the  next  edition.  By  eome  slip  the  dote  of  the  loss  of  the  English 
North  American  colonies  ia  given  (p.  75)  aa  1T89  instead  of  1776,  or  at  latest  17B3 
(the  year  of  the  peace).  On  p.  75  reference  is  made  to  Mongol  invasions  uf  Eurojio 
in  the  twelfth  century,  which  is  surely  anticipating  events.     On  p.  131  Ersk  appears 


(or  Etk  i  and  uu  p.  125  Uiure  ix  the  vury  uutural  ucJ  plauubls  error  oT  "Oairantuo 
bUlK,"  an  error  which  would  have  been  avoided  if  Dr.  IleltDer  bud  met  with 
the  UUQQ  in  writers  who  prefer  Iho  BiDipiar  apelliBg  CamCual  to  tLe  lunglhier, 
inuro  difficult,  and  more  nilsleiuling  Carrautuohill.  Further,  tho  map  uf  the 
cualQcldsof  Groat  Britain  on  p.  110  ooght  not  to  liave  boen  given  without  some 
further  annolation.  It  is  a  reproduction  on  a  amall  ecaio  of  tlxal  given  in  the 
fifth  editiun  (1905)  of  Hull's  'CoalBelds  of  Groat  Britsun,'  distinBuiabing  tho 
Hroaa  of  vlxible  coalfields,  tboae  iu  which  coal  in  bolioved  to  exist  at  a  depth  of 
1000-2000  feet,  and  the  su|>poEed  coal  areas  at  a  depth  of  2000  to  4000  fotit,  and 
iiaa  at  tuost  this  merit — that,  so  far  as  it  ia  accuratcl;  reproduced,  it  distiiiguishcs 
thinw  areas,  amall  aa  the  scale  is,  more  clearly  than  in  the  original.  But  iu  Hull's 
hook  one  has  the  text  as  a  commentary  on  tho  map,  and  from  this  we  learu  how 
jiroblematical  some  of  those  areas  are.  For  example,  a  coalfield  is  shown  running 
iiluug  the  coast  of  Northumherland  from  the  immediate  vicinity  of  Berwick  to  ii 
luint  south  of  Iloly  islaud.  That  is  originally  entered  on  thu  iiiap  on  the  basis  u1 
the  report  by  Sir  L,  Wood,  j^ivon  In  Part  VI.  of  the  Final  Report  of  the  recent  Royal 
Uominiastou  on  Goal  Suppliea ;  but  Hull,  who  is  generally  sufGcicntly  sanguine  as 
to  the  extent  of  our  coal  suppliea,  expressly  states  in  his  text  (p.  20'J  n.)  that  ho 
excludes  this  area  from  his  estimate  of  our  available  coal  resources,  as  It  is  incuo- 
oeivahlo  (o  him  that  tiio  thiu  and  intormitteot  seams  of  the  carboniferous  limestono 
area  in  which  they  occur  could  ever  l^ecome  available  at  such  necessarily  groat 
Aepths,  even  if  all  the  upper  setuus  of  the  true  coal-measureti  wore  worked  out. 

In  the  French  work  of  Fallex  and  Mairey,  this  coalfield  map  appears  in  a  siill 
more  unsatisfactory  form  on  p.  133,  uo  distinctioD  being  made  tit  alt  between  known 
and  conjeoturcd  coalfields,  and  (he  town  of  Berwick  is  actually  made  to  apimar 
surrounded  by  one  of  "  the  principal  coal  bauoB  of  Great  Britnia."  This  last  work 
is  on  a  much  smaller  scale  than  cither  of  tho  two  Germau  works  noticed,  having  not 
unly  a  smaller  number  of  jjagus,  but  a  page  of  a  much  smaller  Else.  It  certainly 
has  gocxl  points,  among  which  may  be  mentioned  Its  cleamcas  of  ex{iOBiUan  and 
description,  its  apt  quotations,  and  some  of  its  sketch-main,  diagrams,  and  other 
ill  Ultra  tiuns.  It  has,  however,  a  rather  regrettable  number  o(  errors,  many  iridevd 
trilliug,  hut  others  more  serious.  Its  account  of  the  Euroi'ean  climate  and  ihu 
conditions  on  which  it  depends  is  in  one  or  two  points  fundamentally  faulty.  To 
say  that  English  shoop  furnish  only  a  small  quantity  of  the  wool  re([uired  by  the 
woollen  industry  of  the  "West  Reading"  of  Yorkshire  (p.  137)  never  was  true. 
Curtiunly  the  great  i>art  of  the  raw  material  comes,  as  stated,  from  Australia,  but  it 
is  onfy  quite  recently  tliat  South  America,  which  is  also  given  tut  a  principal  aouroe 
uf  supply,  hu*  comu  to  furnish  us  with  any  considerable  quantity,  and  it  lias  never 
supplied  us  with  as  much  us  out  own  sheep,  or  even  as  much  as  Soutli  Africa, 
which  Is  not  mentioned.  Tu  single  out  abawla  as  the  sole  speciality  of  thu  Glasgow 
textile  industry  is  absurd.  It  Is  out  uf  date  to  mention  cutlery  as  the  staple  industry 
of  ShcQield  (p.  122);  also  out  of  date  to  sjieak  of  Gerniany  (p.  442)  as  coming  afUr 
tlie  United  Kingdom  in  tho  production  of  iron.  One  reoils  nowhere  else  uf  the 
"  ancient  abbeys  of  Balmoral  and  Abbotsfoid"  (p.  123).  A  further  enumeration, 
however,  might  bo  misleading,  as  for  the  moat  port  the  compilation  appears  to  lie 
carefully  done.  G.  G,  C 

Tag  Ahcirkt  GeoaRAi-HT  of  Eubope. 
' tCmopcMi    Animals:    their   Goulogicol    Uistory    ami    Googrsiphical    Distribution.' 
Lundoo:   Archibald  CoiisUble  &.   Co.,  Ltd.     I'M?.    I'p.  xiv  +  958.    lUtulraM. 
I'rin  7*.  I>d. »«(. 

For  his  gro*t  industry  In  bringing  together  such  a  largo  number  of  fiwts  con- 
n«cteJ  with  the  past  and  present  distribution  of  the  animals  of  Europe,  together 
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with  much  valuable  geological  information,  the  author  of  this  work  (which  in  based 
on  a  course  of  lectures  recently  delivered  at  South  Kensington)  has  earned  the 
thanks  of  students  of  both  zoology  and  historical  geography.  Such  an  amount  of 
information  it  would,  indeed,  be  difficult  to  obtain  from  any  other  source. 

These  facts  are,  however,  but  the  foundation-stones  upon  which  Dr.  Scharff  has 
built  a  large  superstructure  in  connection  with  the  past  distribution  of  sea  and  land. 
All  who  are  acquainted  with  his  previous  works  will  scarcely  require  to  be  told  that 
the  author  has  no  hide-bound  prejudices  in  regard  to  the  permanency  of  continents. 
On  the  contrary,  we  venture  to  think  that  he  is  too  prone  to  invocate  continental 
connections  when  the  facts  might  be  much  better  explained  without  their  aid. 
Indeed,  he  appears  to  us  to  introduce  such  connections  when  they  are  absolutely 
contrary  to  biological  evidence. 

To  confine  ourselves  to  a  single  instance,  we  may  take  the  chapter  devoted  to 
Scandinavia,  in  which  the  author  endeavours  to  prove  that  the  Arctic  animals  ot 
western  Norway,  such  as  the  reindeer,  efifected  an  entrance  into  the  country  by 
way  of  a  land-connection  with  Greenland. 

That  there  was  a  former  land-bridge  after  the  first  great  (Scandinavian)  glacia- 
tion  connecting  northern  Scotland  with  western  Norway  north  of  lat.  50°  may  be 
freely  admitted,  and  likewise  that  this  was  the  route  by  which  the  animals  in  question 
reached  the  Litter  country.  This,  however,  is  a  very  different  matter  from  a  connec- 
tion with  Greenland,  in  regard  to  which  two  well-known  American  writers  recently 
expressed  their  astonishment  at  the  meagre  details  upon  which  such  sweepiug 
generalizations  were  based,  more  especially  as  the  so-called  facta  are  far  from  certain. 

The  hypothesis  renders  it,  of  course,  necessary  to  assume  that  reindeer  were 
originally  American  animals;  but,  as  Mr.  Madison  Grant  has  observed  in  his 
excellent  paper  on  the  "  Origin  and  Relationship  of  the  Largo  Mammals  of  North 
America"  (1904),  there  is  every  reas<jn  to  believe  that  the  entire  deer  family 
originated  in  the  northern  continent  of  the  Old  WorlH,  whence  a  small  contingent 
entered  the  New  World  by  a  land  bridge  across  Beriog  strait.  Since,  so  far  as  we 
are  aware,  there  is  not  a  single  fact  which  militates  against  this  belief,  the  theory 
of  an  immigration  of  the  reindeer  from  Greenland  into  Scotland  and  Norway,  and 
consequently  of  a  dual  origin  for  the  animals  of  Western  Europe,  is  shattered. 
Indeed,  unless  the  belief  in  the  Old- World  origin  of  the  doer  tribe  can  be  proved 
false,  tt  is  in  the  highest  degree  improbable  that  there  has  ever  been  any  late  land- 
connection  between  the  eastern  and  western  hemispheres  except  across  Bering  strait. 

In  place  of  the  reindeer  coming  from  Greenland ,  there  is,  as  Dr.  Stejneger 
(SmWisan.  Miscdl,  CvlL,  vol.  48,  pp.  503  and  513  (1007))  has  remarked,  good 
reason  to  believe  that  the  so-called  Atlantic  fauna  of  Scotland  and  western  Norway 
was  derived  from  Central  Europe,  entering  Scotland  towards  the  close  of  the  great 
gluciation,  and  thence  reaching  Ireland  first  and  afterwards  Norway. 

As  criticisms  of  a  somewhat  similar  nature  might  bo  urged  against  several  of 
the  author*s  theoriuti,  it  is  evident  that  while  the  book  is  a  valuable  storehouse  of 
facts  connected  with  the  distribution  of  European  animals,  yet  it  can  scarcely  be 
accepted  as  a  trustworthy  guide  to  the  form  of  the  European  continent  in  pre- 
historic times.  Perhaps  one  of  its  greatest  faults  is  the  confidence  with  which 
these  ill -supported  generalizations  are  given  to  the  world.  R.  L. 

Capbi. 

*  The  Book  of  Capri.'    By  Harold  £.  Trower.    Illustrated,    Pi).xxviii.nnd  345.    Naples: 

Emil  Prass.     1906. 

This  is  a  very  full  and  eminently  readable  Guide  raisonne  to  Cax)ri,  written  for 
the  meet  part  by  the  British  Consular  agent,  who  has  s^jent  over  ten  years  on  the 
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island.  lie  has  had  the  help  of  Mr.  Silva  White  in  the  chapter  on  climate,  of  Dr. 
I.  Cerio  in  that  on  geology,  and  of  Mrs.  Longworth  Knocker  in  that  on  flowers. 
Other  contributions  also  are  acknowledged  in  the  concluding  chapters,  which  are 
in  the  nature  of  appendices  relating  romantio  incidenta  connected  with  the  place. 
The  author  gives  a  bibliography,  and  has  evidently  taken  great  pains  to  inclnde 
both  in  that  snd  in  his  text  all  kinds  of  recent  information  and  reeearch.  The 
book  will  add  greatly  to  the  interest  and  pleasure  of  any  one  visiting  Capri,  and 
especially  of  any  one  who  makes  a  protracted  stay ;  and  it  is  not  the  lew  suited 
to  its  purpose  for  being  written  in  a  popular  style,  and  including  a  good  deal  of 
matter  not  to  be  exi)ected  in  an  ordinary  guide-book. 

ASIA. 

FOBMOSA. 

*  Japanese  Ralo  in  Formosa.*   By  Tosaburo  Takekoshi ;  with  Preface  by  Baron  Shimpefi 
Gk)to,  Chief  of  the  Civil  Administration.    Translated  by  George  Braithwaite.    8to 
With  38  Ulmtrationn  and  a  Map.    Pp.  842.    London:  Longmans,  Green,  &  Co. 
1907.     Price  10«.  Bd.  net. 

Baron  Goto,  in  introducing  the  author  of  this  volume  to  his  readerF,  complain! 
that,  while  the  Japanese  administration  of  Formosa  has  been  severely  criticized, 
the  majority  of  the  critica  have  never  visited  the  island,  and  are  singularly  ignoran" — 
of  the  conditions  now  obtaining.  And  if  this  be  true  of  his  fellow-countrymen,  i- 
must  be  admitted  that  we  in  England  have,  if  anything,  still  less  knowledge  of  tht 
island  than  they,  for  previous  to  the  Japanese  occupation  few  persona  besides  nava' 
oflicers  and  wandering  naturalists  had  set  foot  upon  its  shores.  The  present  volurai 
may  therefore  be  said  to  be  especially  useful,  for  even  now  books  treating  o: 
Formosa  are  exceedingly  limited  in  number,  and  not  many  of  their  authors  have 
had  such  opportunities  as  Mr.  Takekoshi,  who,  in  addition  to  making  extensive 
journeys  about  the  country,  has  had  access  to  most  sources  of  official  informatioi 
in  his  capacity  of  member  of  the  Japanese  Diet. 

The  book  bears  evidence  of  being  rather  hastily  put  together,  and  contains  eomi 
rather  bizarre  English,  but  it  is  not  lacking  in  information.  Mr.  Takekoshi  i 
evidently  chiefly  interested  in  administration  and  politics,  and  hence  we  hav 
special  chapters  on  finance  and  economics,  the  relation  of  landlord  and  tenant,  poli( 
administration,  education,  the  courts  of  justice,  and  the  question  of  the  thi 
monopolies — salt,  opium,  and  camphor — as  well  as  some  sixty  pages  on  the 
history  of  tho  island,  but  matters  geographical  are  by  no  means  unrepresented, 
is  true  that,  when  speaking  of  tho  fauna  and  flora  and  geographical  distribution,  t] 
author  is  far  from  being  at  home,  and  seems  to  be  ignorant  of  the  work  of  8winh< 
Adams,  and  other  naturalists — or  perhaps  we  ought  to  say  to  know  them  on" 
by  repute,  for  they  are  mentioned  in  the  bibliography;  but  his  chapters  on  tK:  »« 
development  of  the  islaijd*3  resources,  on  tho  Formosan  savages,  on  tea  and  otl^^  ^' 
leading  products,  and  on  coininunications,  trade,  and  harbours,  are  nevertheless  fia — 3 1-1 
of  information.  Mr.  Takekoshi  has  a  strong  admiration  for  the  British  and  th^^^^r 
methods  of  rule,  and  he  would  like  to  see  the  less-known  parts  of  the  island  i  »  iJ-^ 
in  the  hands  of  one  or  more  chartered  companies  for  some  twenty  years  or  so. 

It  cannot  be  laid  to  the  charsijc  of  the  Japanese  that  they  have  not  troubled  ♦  ^ 

make  themselves  acquainted  with  the  land  and  the  people  that  have  come  into  tim.  ^^^ 
possession.  The  whole  area  of  Formosa  has  now  been  accurately  surveyed  and  "i-  ** 
productive  capacity  ascertained,  and  there  is  no  field  or  plantation,  however  sm^^^ '^ 
which  will  not  be  found  ui)on  the  map.  Eight  hundred  ofiicinls,  conducting  inqnic —  i  ^« 
into  customs,  ownership,  etc.,  worked  side  by  side  with  many  corps  of  engin^^  ^sn 


REVIEWS.  325 

until  the  survey  was  completed.    The  number  of  savages — who,  it  may  be  mentioned, 

occupy  nearly  half  the  island,  and  that,  it  is  believed,  much  the  richest  in  timber, 

gold^    iron,  and  oil — is  placed  at  104,000.    The  two  specialists,  Messrs.  Ino  and 

JKurfno,  who  were  def ailed  by  Government  to  report  on  these  people,  divide  them 

into    eight  groups,  each  having  its  own  peculiar  language  and  customs.    These  are 

the     -Atayal,  Vonum,  Tsou,  Tsalisen,  Paiwan,  Puyuma,  Ami,  and  Pepohoan.    Of 

tlies^,  in  addition  to  various  details  of  their  distinguishing  characteristics,  etc., 

Mr.      Takekoshl  gives  type  photographs,  but  they  cannot  be  said  to  be  entirely 

satis  Factory,  for  two  of  them — the  Atayal  man  and  the  Paiwan  woman — ^have 

certainly  a  very  large  admixture  of  Chinese  blood.     Some  interesting  statistics  are 

givexi  of  the  climate,  rainfall,  etc.,  and  also  of  the  camphor  industry.     There  is, 

^^Fortunately,  no  index,  but  the  omission  is  partly  atoned  for  by  a  tolerably  full 

axKi    c^areful  bibliography,  albeit  somewhat  unnecessarily  full  of  misprints  and  errors. 

Tlijxt;  the  author  has  not  himself  consulted  all  the  works  mentioned  is  probable. 

Ouo     of  them  is  given  as  "'Formosa'  by  the  author  of  *Anonyma.*"    We  are 

^oa<^uainted  with  the  book  in  question,  but  without  undue  rashness  we  may  hazard 

^«    surmise  that  it  deals  with  another  world  than  that  of  which  Mr.  Takekoshi 

'^it^.  F.  H.  H.  G. 

AFRICA. 

The  Egyptian  Sudan. 

*  "I'i^e  Egyptian  Sudan :  its  History  and  Monuments.'    By  E.  A.  Wallis  Budge.    2  vols. 
Illuarated.    Pp.  xxviii.,  652  ;  x.,  618.     London :  Kegan  Paul  &  Ck).     1907. 

We  do  not  pretend  adequately  to  review  this  large  and  important  woik  here. 

-^    its  sub- title  implies,  the  staple  of  its  matter  and  the  ground  of  its  merit  lie 

^^tside  the  field  of  geography.     What  comes  within  the  purview  of  this  Journal  is 

^*   less  importance  than  the  rest,  and  not  so  largely  based  on  first-hand  observation 

*nii    research.    We  find  a  useful  chapter  of  travel-bibliography  at  the  outset,  the 

^'esixlt  of  considerable  labour,  and  in  the  long  catalogue  note  but  one  slip.     '*  The 

^itiinent  traveller  Niebuhr  (bom  March  17, 1733,  died  1763)  who  visited  Egypt  in 

ITei"  is  Carsten  of  that  ilk;    but  he  lived  to  be  about  fourscore  years  of  age. 

"*  *io  date  1763  is  that  of  his  return  to  his  native  land  from  "JTemen,  not  the  date 

^*  His  death.    Further,  there  is  a  summary  survey  of  all  the  Sudanese  provinces  and 

^^ir  inhabitants,  with  certain  remarks  on  racial  types  and  social  customs.    In  the 

^^or^liem  riverain  Sudan  this  is  enriched  by  the  author's  own  observation.    The  rest 

**  t^Lken  in  the  main  from  recent  official  works,  such  as  Count  Gleichen*s  *  Hand- 

1^**^^^^ '  and  Sir  W.  Gargtui*s  Nile  Bluebook,  and  is  not  intended  for  geographers, 

^^    for  those  to  whom  the  original  sources  are  inaccessible  or  distasteful.    Lastly, 

^^»"€  are  scattered  up  and  down  the  two  volumes  many  notes  and  impressions 

*     ^he  aspect  of  the  northern  Sudan  just  after  the  close  of  the  Mahdist  period. 

*^^fle  have  a  historical  value  which  is  enhanced  by  the  privileged  i)Osition  and 

I  ^^cubted  competence  of  the  observer.     Dr.  Budge's  knowledge  of  Arabic  and 

'^^^^  familiarity  with  Nilotic  scenes  and   peoples  gave  him  a  great  advantage 

^"^r  the  special  correspondents  and  the  like  who  have  hitherto  been  our  chief 

^^laoritieB  for  the  appearance  of  the  Sudan  during  and  immediately  after  Kitchener's 

^^"*nce.    It  should  be  added  that  pretty  nearly  all  that  is  known  concerning  the 

^^lent  geography  and  topography  of  the  Nilotic  Sudan  is  to  be  found  somewhere 

^tber  in  the  book ;  but  so  far  as  we  have  been  able  to  discover,  no  new  local 

^^^Xitification  is  adduced,  and  Dr.  Budge  confines  himself  in  this  connection  to  the 

valley.    The  great  body  of  the  book  is  outside  our  scope.     It  deals  very  fully 

the  ancient  history  of  the  Sudan,  and  more  summarily  with  the  modern. 
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There  in  a  yery  careful  description  of  all  the  extant  aDtiqoitieSy  both  those  now  in 
the  country  and  those  that  have  been  removed.  And  embedded  among  these 
scientific  chapters  is  the  materiil  for  an  excellent  trmyel-book.  We  yenture  to 
think  this  matter  would  have  been  better  used  apart  It  i^>pettl8  to  different 
readers  and  to  an  incongruous  mental  phase.  Its  int«nnixture  with  the  scioitific 
chajiters  will  rob  it  of  all  but  a  small  proportion  of  its  due  audience;  and  the 
scientific  matter  also  Buffers  in  its  turn.  The  public  is  doubtless  wrong,  bntnothlDg 
curch  it  of  a  vague  distrust  of  the  scientific  between  the  same  coyers  as  the  popular. 
It  cannot  bear  uncertainty  as  to  how  it  stands  with  an  author,  and  ia  suspicious 
of  literary  versatility.  Dr.  Budge's  '  Travels  and  Diacoyeries '  wonld  have  been 
one  of  tho  successes  of  the  season.  Dr.  Budge's  'History  of  Nubia  and  the 
Sudau*  would  have  found  many  hundreds  of  eorious  readers  and  remained  an 
indispensable  book  of  reference.  Dr.  Budge's  '  Ck>mpendiam,'  emlxadng  the  matter 
of  both  tliose  books,  will  not  reach  a  tithe  of  their  potential  public 

Races  of  Ntasalahd. 

*  The  Nutivo  Races  of  the  British  Empire :  British  Central  Africa.'    By  A.  Werner. 
London :  Constable.    1906.     Pp.  xii.,  303.     Size  9  x  5}.    Price  Cf. 

This   book  more  than  upholds  the  promise  of  the  other  volumes  of  the  series^ 
Mu^s  Werner  has  the  advantage  of  an  intimate  acquaintance  with  the  natives  of 
whom  she  writes,  having  lived  amongst  them  for  some  years.    Consequently  sh» 
can   treat  of  them   with  a  real  sympathy,  and  her  book  lives  in  a  way  whiclk 
those  written  by  tho  man  at  home,  however  well  he  may  know  h!8  subject,  caift. 
never  do. 

The  natives   treated  of  by  Miss  Werner  are  those  living  on  the  Shire  aodL 
around  the  west  of  Lake  Nyasa,  as  well  as  some  dwelling  in  what  is  politicalljr 
North-Eastem  Rhodesia.    The  book  follows  tho  plan  laid  down  for  the  seriev^ 
tliere  being  chapters  on  Magic  and  Religion,  on  Native  Life  and  Industry,  and  on  th9 
inhabitants  generally.    Probably  the  most  valuable  chapter  is  that  on  Language,  a» 
Miss  Werner  lias  made  a  life-study  of  African  tongues,  but  it  is  rather  difficult  to 
understand   why   musical  instruments  should    have    been  included    under    thi£» 
heading.      In  the  chapter  on  Folk  Stories  Miss  Werner  points  to  the  connectioLs. 
between   thoso  African   stories   and  the  Uncle  Remus  tales,   a  connection  novi^" 
generally  accepted,  while  in  that  on  Traditions  and  History,  there  is  a  useful 
account  of  the  migrations  of  the  tribes.    Tho  book  has  the  advantage  of  a  glossar^^' 
of  native  words  and  of  a  map,  which,  however,  might  have  been  larger.     Tin 
book  is  well  illustrated,  but  in  a  few  cases  more  care  might  have  been  taken  ii 
the  arrangement  of  the  photographs  on  the  X)lates. 

POLAR  REGIONS. 

Peary's  *Nkauf:st  the  Polk.' 

'Neartat  tlu;   PoK.'      15y   R.   E.  Pesiry,  u.s.N.       With  98   iUwiraUoM  and   2  ma 

Loudon:  liutchiusuu  &  Co.     1907. 

Commander  Kobert  B.  Peary  ranks  among  the  greatest  Arctic  explorers : 
a  traveller  with  dogs  and  Eskimo  he  is  superior  to  all  others.     Let  those  wL    -^^ 
have  not  followed  his  footsteps  during  the  past  fifteen  years  turn  to  the  map 
accompanies  this  volume.     From  the  77th  to  the  87th  parallel  of  latitude, 
geographical  miles  of  frozen  land  and  water,  and  across  70**  of  longitude,  Pear)^*'  ^* 
tracks  show  on  the  chart  like  the  meshes  of  a  spider's  web.    Over  the  iuland  h^^ 
of  Qrcenland  to  the  northern  extension  of  that  island  continent,  acroBS  EUesm^xo 
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lAndy  Qrinoell  Land,  Grant  Land,  and  his  last  and  greatest  effort  across  the  polar 
ice  to  within  174  miles  of  the  northern  apex  of  our  Earth ! 

£6  it  remembered  that  during  the  twenty  years  Peary  has  been  exploring  the 
Far  North,  he  has  received  no  financial  support  from  his  national  treasury.  The 
funds  supporting  his  earlier  expeditions  were  derived  from  his  limited  resources, 
the  aid  of  a  few  friends,  and  grants  from  some  of  the  scientific  societies  of  the 
United  States.  Later,  a  few  ardent  admirers  founded  the  Peary  Arctic  Club  to 
fartlier  polar  exploration  under  their  distinguished  countryman.  It  was  with  the 
aid  of  this  society  that  Peary  undertook  his  expedition  of  1905-6.  In  1904  the 
Peary  Club  decided  to  build  a  ship  suited  for  Arctic  exploration.  All  that  scientific 
American  ship-building  could  devise  is  claimed  to  be  embodied  in  the  Boosevelt, 
umI  Peary  expreasee  his  conviction  that  she  has  been  proved  the  best  ship  ever 
^U  for  Arctic  work. 

The  Hoasevdt  left  New  York  on  July  16,  1905.    The  crew  numbered  twenty, 

Bix  being  citizens  of  the  United  States;  the  remainder,  including  sailing-master 

and  mate,  natives  of  Newfoundland.    After  a  favourable  voyage  through  Davis 

strait,  Baffin  bay,  and  Melville  bay,  the  Roosevelt  on  August  7  arrived  ofif  Cai>e 

York.      Landing    there,  Peary  is   once    more    amongst   those    he   styles  "my 

^kimo,"  **  my  faithful  people."    These,  the  most  northern  dwellers  on  the  Earth, 

•f©  a  small  clan,  probably  never  exceeding  an  aggregate  of  400  individuals,  living 

along  the  west  coast  of  Northern  Greenland.    Fenced  in  between  the  ice  of  Mel- 

^We  bay  and  the  great  glaciers   to  the  north  and  the  inland  ice,  this  small 

^'^^'ninunity,  probably  for  ages,  had  been  cut  off  from  intercourse  with  the  rest  of 

mankmd.    Discovered  in  1818  by  Captain  Sir  John  Ross,  they  were  subsequently 

brought  to  notice  by  Kane,  Hayes,  and  Bessels,  who  in  different  years  wintered  in 

*^«ir  territory,  and  who  have  given  many  accounts  of  their  natural  good  qualities 

•    ^'^  their  superlative  attainments  as  dog-sledge  drivers  and  hunters  in  their  frozen 

^orld.    It  is  to  Peary,  however,  we  owe  the  most  remarkable  conjunction  of  effort 

^^^^ween  the  scientist  and  the  savage  that  the  records  of  Arctic  exploration  afford. 

*yx^  white  man,  saturated  with  the  one  ideal — exploration  of  the  polar  regions, 

Plajined  to  make  these  Eskimo  his  allies.    He  lived  amongst  them  summer  and 

'•filter,  he  became  their  friend.     His  wife  joined  him,  and  their  daughter  was  bom 

^^    their  midst.     Great  must  be  Peary's  magnetic  influence  over  tliese  children  of 

Mature.    They  follow  him  with  all  the  faithfulness  of  their  own  dogs,  those  invalu- 

*l>Ie  animals  which  have  been  the  bed-rock  of  Pcar/s  triumi)h8.    They  pass  with 

l^ioi  without  question  into  remote  lands;  he  tells  them  to  go  forth  into  the  "Great 

^*ght"  and  bring  back  food,  and  they  do  so;  they  follow  him  over  the  polar  pack, 

'^^dering  service  impossible  from  white  men.     Herein  Peary  has  full  reward ;  he 

S^thered  to  his  fold  these  children  of  the  snow,  and  by  their  aid  wrings  tribute 

^'^ni  the  *•  Ice  King." 

No  time  was  lost  in  collecting  the  Eskimo  deemed  necessary  for  the  campaign. 

^^  Uiidnight  of  August  16  the  Uvosevdt^  with  an  addition  of  over  fifty  natives — 

^^ti»  women,  and  children — with  their  belongings,  and  200  dogs,  swung  out  of  the 

T^'bour  of  Etah,  and  now  commenced  the  struggle  for  which  she  was  built.    The 

^tt^  battles  with  the  heavy  polar  ice  of  Smith  sound  continued  for  twenty  dayn, 

J^  on  September  5  the  Roosevelt  roxmded  Cape  Union  and  lay  along  the  northern 

T^or^  of  Grant  Land  at  Cape  Sheridan,  some  2  miles  beyond  the  winter  quarters  of 

^^  Alert  in  1875-76.    Peary  claims  to  have  distanced  his  predecessors — a  small 

.  ^T^^r — but  had  he  consulted  the  narrative  of  Sir  George  Nares,  he  would  have  foimd 

y^  that  able  navigator  pushed  the  bluff-bowed  Alert  to  Cape  Sheridan,  but,  consider- 

^^  that  position  too  exposed,  fell  back  to  **  Hoeberg  Beach.*'    Cape  Sheridan  proved 

^  UnsatiafjMStory  winter  quarter.    The  coast-line  there  is  exposed  to  the  full  force 
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uf  the  polar  pack  preasiDg  on  shore,  but  Pearj  had  come  to  the  limit  of  navigaticB 
for  the  season,  and  he  determined  to  cling  to  the  highest  point  reached.  His  ship 
})assed  through  many  and  great  dangers  during  the  autumn  wd  winter,  bat  oune 
through  her  trials  uninjured,  as  did  the  Alert  thirty  years  before.  Peary  at  ooce 
sent  bis  Eskimo  hunting ;  they  dispersed  over  this  land  of  desolation  from  Oq» 
Joseph  Henry  to  as  far  south  as  the  Lake  Hagen  district.  From  that  time  antil 
February  of  the  next  year,  the  dogs  and  the  greater  part  of  the  natives  remaiDed 
away  from  the  ship,  only  returning  with  meat  during  the  periods  of  full  mooo. 
Some  2C0  musk-oxen  and  reindeer  were  secured,  probably  as  many  hares,  sod 
sabnon-trout  from  Lake  Hagen.  Thus  Peary,  with  the  help  of  his  Eskimo,  wu 
abundantly  supplied  with  fresh  food.  Under  similar  conditions  white  men  in 
restricted  to  a  narrow  circuit  aroimd  their  winter  quarters.  Unfortunately,  gnit 
mortality  occurred  amongst  the  dogs. 

On  February  11),  1906,  the  first  sledge-party  left  the  Roo§evdi  for  Cape  Heck. 
Three  days  later  the  entire  i>arty  for  the  attack  on  the  pole  was  there  assembled : 
six  white  men,  Henson,  and  twenty- one  Eskimo  with  120  dogs — the  personnel  for 
one  main  and  five  or  six  supporting  parties.    By  March  6  Peary  had  started  ill 
his  auxiliary  sledges  on  the  ice,  and  on  that  date  he  himself  headed  northward  from 
the  land  over  the  polar  pack.    The  usual  obstacles  were  encountered  and  overcome, 
but  in  lat.  84^  3d'  Peary  was  brought  up  by  a  broad  lead  of  open  water,  extending  lor 
miles  east  and  west,  which  he  thinks  is  a  more  or  less  permanent  crack  between  tlie 
land-ice  of  Lincoln  sea  and  the  polar  pack.     From  there  Peary  sent  back  bit 
auxiliary  sledges  for  supplies ;  but  seven  precious  days  were  lost,  and  it  was  not  till 
April  2  that  he  and  Henson  were  able  to  cross  this  great  lead,  though  the  tempen- 
turc  registered  from  -  60°  to  —66°  Fahr.     Pressing  north  with  Henson,  every  con- 
ceivable difficulty  of  ice-travel  was  encountered;  but  Peary  remarked,  •* My  little 
brown  children  of  the  ice  tooled  their  sledges  through  it  with  the  skill  bom  of  life- 
long experience."    On  April  4  terribly  stormy  weather  came  on,  which  obliged  the 
l^irty  to  build  igloos,  and  shelter  themselves  within.    No  men  could  travel  in  such 
a  storm ;  it  was  a  physical  impossibility*  even  for  Eskimo.    Six  days  was  Peary 
detained  in  Storm  camp.    The  gale  moderating,  these  determined  men  still  poskd 
northward — eight  in  all.    The  conditions  of  the  ice  became  better  for  tiaveUio^ 
The  worn-out  dogs  were  killed,  and  fed  to  the  others.    During  the  last  days  of  the 
advance,  Peary  by  desperate  effort  was  making  rushes  of  between  20  and  30  milei 
a  day.    On  April  21  the  latitude  of  87°  6'  was  reached,  and  Peary  knew  he  had  ahot 
bis  last  bolt,  and  that  he  must  endeavour  to  retrace  his  steps.    Forty-seven  d»y« 
had  Peary  been  on  the  polar  ice,  for  twelve  detained  by  open  water  and  unpreoedenteii 
weather.    Eliminate  these  unlooked-for  causes  of  detention,  and  there  can  be  little 
doubt  Peary  would  have  reached  the  North  Pole.     It  was  ;a  great  attempt^  ^ 
fouglit  to  tbe  very  limit  of  human  endurance.    The  sufferings  and  trials  of  ^ 
return  were  as  grejit,  if  not  greater,  than  those  encountered  in  the  advance.   The 
fierce  storms  and  shifting  of  tho  ice  had  obliterated  the  trail.    It  was  Peary's  hope 
that  his  supjKjrts  might  have  brought  forward  and  left  supplies  at  Storm  camj>.  ad 
this  he  was  disappointtid-     From  there  he  set  a  "  bee-line  "  course  for  the  Qws^ 
coast.     He  alone  of  the  party  knew  how  far  the  eastward  drift  of  the  pack  had  tak*" 
them,  and  that  salvation  lay  in  Greenland  and  its  musk-oxen.    To  ^Jieir  horrofi 
after  a  few  marches  they  again  found  the  great  lead  of  open  water  some  2  milee  ^ 
width.    Delayed  at  its  brink,  each  day  the  number  of  the  dogs  dwindled,  and  sledges 
were  broken  to  cook  the  animals  they  ate.     At  last  a  film  of  young  ice  fonnedover 
the  lead,  and  they  crossed  on  their  snow-shoes  as  if  by  a  miracle.    After  gw»* 
vicissitudes,  they  crawled  on  to  the  northern  coast  of  Greenland  at  Cape  Neumay^r. 
With  astonishing  good  fortune,  just  before  landing  they  crossed  a  fresh  sledge-tffu ; 
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it  proved  to  be  that  of  Clark  and  his  three  Eskimo ;  one  of  the  supporting  parties 
drifted  likewise  to  the  eastward.  Peary  finds  them  perishing,  but  saves  them.  It 
was  weary  travel  for  these  starving  men  along  the  north  shores  of  Greenland. 
Fortunately  a  small  herd  of  musk-oxen  were  met  with,  and  all  secured.  This  pro- 
bably saved  the  lives  of  the  entire  party.  At  last  Hobeson  channel  was  crossed  a'.d 
the  BooieveH  regained.  Unfortunately,  Peary  gives  no  dates  in  his  narrative  after 
.his  turning  back  on  April  21,  but  the  return  appears  to  have  been  in  the  last  week 
of  May.  After  resting  a  week  on  board,  the  indefatigable  traveller  again  set  forth, 
with  thirty-nine  dogs,  the  residue  of  one  hundred  and  twenty  with  which  he 
commenced  spring  operations.  On  June  8  Peary  is  at  Cape  Columbia.  There  on 
its  summit  he  builds  a  cairn,  displays  the  Stars  and  Stripes,  and  leaves  a  record 
with  a  piece  of  the  flag.  This  is  very  proper ;  but  Peary  might  have  reminded  us 
that,  thirty  years  before,  Aldrich  unfurled  the  Union  Jack  on  this  the  most  northern 
point  of  the  American  continent,  and  that  Nares  gave  it  the  name  it  bears.  In 
1876  it  took  Aldrich  twenty-three  days  with  man-hauled  sledge  to  reach  Cape 
Columbia  from  Cape  Sheridan.  Peary,  with  dogs  and  Eskimo,  covered  the  same 
distmce  in  six.  Nothing  can  ever  belittle  the  stupendous  work  of  British  sailors 
dragging  their  sledges  for  thousands  of  miles  of  Arctic  travel;  their  bravery,  their 
constancy,  their  hardy  virtues,  remain  a  national  heritage  for  all  time,  but  the  old 
order  changeth. 

Now  the  short  summer  episode  is  reaching  its  zenith,  and  the  lately  frozen  earth 
turns  into  knee-deep  mud,  the  snow  is  slush  to  the  hips,  the  floes  are  covered  with 
deep  pools  of  water,  and  crawling  icy-cold  streams  are  the  pervading  surroundings. 
The  diflnculties  of  summer  sledging  are  little  less  than  those  encountered  in  the 
polar  spring.  Through  all  this  Peary  plods  his  way ;  he  passes  Aldrich*s  '*  farthest," 
and  joins  hands  with  Sverdrup  to  the  south,  completing  the  circuit  of  the  coast  of 
Grant  Land.  Crossing  Nansen  sound,  he  lands  on  Axel  Heiberg  Land,  and  from  it 
makes  the  chief  discovery  of  .the  expedition.  Far  to  the  north-west  he  descries 
new  land,  lying  approximately  in  83rd  degree  of  latitude — an  interesting  discovery, 
proving  that  the  continental  shelf  fringes  the  polar  basin  greatly  to  the  westward  of 
Grant  Land,  and  giving  indications  that  there  are  still  realms  to  conquer  in  the 
unknown  area  of  the  Beaufort  sea.  Peary's  return  journey  to  the  ship,  over  decom- 
posing land,  ice,  and  snow,  was  very  trjring.  The  Roosevdt  broke  out  of  her 
winter  quarters  on  July  4,  and  after  a  long  and  perilous  voyage  of  five  months, 
daring  which  she  was  sadly  mauled  by  the  Smith  sound  ice,  reached  Novv  York 
harbour  on  Christmas  Eve,  1896,  without  a  single  casualty  amongst  the  members 
of  the  expedition.  Peary  thiis  sums  up  the  results  obtained :  Attainment  of  the 
"  highest  north ; "  Determination  of  new  land  north-west  of  Grant  Land ;  the 
widening  of  our  horizon  as  regards  ice-conditions  in  the  western  half  of  the  polar 
lea ;  the  connecting  of  the  unknown  coast  between  Aldrich*s  farthest  west  in  187G 
and  Sverdrup*d  farthest  north  in  1902;  the  determination  of  the  unique  glacial 
fringe  and  fioeberg  nursery  of  the  Grant  Land  coast.  It  is  regrettable  that  Peary 
did  not,  or  could  not,  carry  a  sounding  apparatus  on  his  northern  journey ;  a  reliable 
lonnding  in  the  87th  degree  would  have  been  of  incalculable  value,  and  a  fitting 
adjunct  to  a  great  adventure. 

H.  VV.  F. 
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EITKOFE. 
Alpine  Plants  on  Scottish  Uoantauu.— it  is  still  a  doubtful  qaestioo  how 
far  the  occurrence  of  plants  of  restricted  dialcibution,  sucb  m  those  of  mountain 
summitfl,  is  determined  by  the  cbemioal  conatituenta  of  the  rocka  on  which  tbej 
i;row,  some  holding  that  there  it  sa  intimate  connecUon  between  the  pisnte  and 
rock-ciiiiiititueDte,  while  others  U7  greater  utreae  on  other  ctmditiouB,  such  as 
exposure,  WBter-BUppI;,  elc.  The  Intter  view  is  adapted  by  Mr.  I'ctar  Ewing  in 
an  addresE  to  the  Nattiral  Qislory  Society  of  Glasgow  lately  printed  {Tiitneai-liont, 
v(j1.  T  (N.B.),  isrt  'J).  He  bases  bis  coucluslons  on  the  alpine  and  arctic  jJuits 
found  on  the  summits  of  Hen  Lawere  and  other  Scotch  muuntains,  and  thongli  his 
!inu  of  argument  is  not  so  clear  ae  might  be  wishe<l,  the  close  acquaintance  which 
bo  ahowB  with  the  distribution  of  the  plants  in  question  gives  some  weight  to  bis 
opinion.  The  district  in  question  is  trayeraod  by  a  bolt  of  what  arc  known  as 
phylite  schists,  and  it  is  on  these  that  many  of  the  rarer  alpine  plants  are  found. 
But  no  definite  law  of  distribution  can  be  laid  down.  On  comparing  the  mountains 
at  the  extreme  ends  of  tho  schistose  belt — Ben  Lawera  and  Beinn  Laoigh — it  is 
found  that  the  speciea  are  by  no  means  identical.  The  latter  inountain  is  partly 
furmed  of  mica-schiBts,  which  are  In  places  particularly  rich  in  alpine  plants  owing 
to  abundant  moisture  and  shelter,  while  some  parts  of  the  phylites  are  barren 
owing  to  lack  of  moisture.  A  typical  arctic  plant — Arahis  petraa-^h  found 
all  over  the  mountain,  whatever  the  rock-outcrop  may  be.  Many  instances  are 
given  of  erratic  diairibution.  Thus  A.  aipina  is  found  only  on  basalt  in  Skye, 
tlmugh  in  other  districts  it  occurs  on  granite,  gneiss,  syenite,  and  trap.  Even  if 
jilants  appear  to  grow  better  on  some  roi^k-formatiODH  than  on  others,  this  may — 
the  writer  thinks — ^be  due  to  many  other  causes  than  chemical  oomposition,  f.g. 
the  '•ccurrence  of  pockets  which  provide  good  foothold,  the  power  of  holding  water, 
the  method  of  decomposition  of  the  rocks,  and  so  fortli.  The  question  is  well 
worthy  of  further  investigation. 

The  Lakea  of  the  Berlin  Biatrlct— An  Interesting  study  of  the  physical 
features  of  the  district  immediately  west  of  Berlin,  and  jiarlioularly  of  its  intricate 
system  of  small  lakes,  is  contrilnil«d  by  I'rof.  F.  WahnschafTe  to  the  Ntttnrwi5»ent. 
Wodtentchri/C  for  May  2C,  1907.  Ak  is  well  known,  the  present  features  are 
maiuly  the  result  of  the  action  of  the  great  ice-sheet  of  the  glacial  epoch,  which 
had  its  BOUthem  front  about  this  latitude,  and  has  left  copious  traces  of  its  presence 
in  its  ground  moraines  and  the  deposits  (mostly  sands)  laid  down  by  the  waters 
derived  from  its  melting,  The  great  streams  of  this  period  have  left  their  mark  in 
the  great  valleys,  such  as  that  in  which  Berlin  is  placed,  which  mns  west-north- 
west, and  can  be  traced  from  the  Oder  to  t^e  Elbe.  They  are  bounded  by  stretches 
of  higher  ground,  largely  composed  of  drift,  with  a  slightly  midulating  surface 
broken  here  and  there  by  hollows,  which  either  occur  eingly  or  lie  in  rows  in  narrow 
furrows.  The  existing  streams  onlyutilJEo  in  part  the  beds  of  the  old  river- courses. 
Thus  the  system  of  the  Uavel,  in  Prof.  WahnschafTe's  opinion,  is  a  much  younger 
fiiriiiation  than  thu  Berlin  vcdloy,  as  the  connecting  portion  of  its  course  between 
the  Ebecswald  and  Berlin  valleys  bears  a  much  more  recent  character  than  the 
portion  further  south,  where,  to  the  south-weetof  Sorlin,it  passes  thruagh  a  succes- 
sion of  narrow  lakes  occupying  a  furrow  in  the  diluvial  plateau,  and  showing 
remarkablo  variations  '>f  depth,  the  deejier  places  lioing  probably  the  remnants  of 
larger  expanaee  of  deep  wbIjt  which  have  been  in  great  |iart  filled  by  sedimenL 
The  sandy  tract  of  the  Urunewald  separates  the  lakes  of  the  Havel  from  a  smaller 
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aeries  to  the  eas^,  known  as  the  GninewaldBeen.  It  is  evident  that  neither  of  the 
chains  of  lakes  can  have  been  hollowed  out  by  the  existing  watercourses,  but  that 
the  hollows  which  they  fill  date  from  the  time  of  the  last  ice-sheet,  the  irregularities 
in  their  beds  being  probably  due  to  the  work  of  water  flowing  imder  the  ice.  Since 
that  time  parts  of  the  depressions  have  been  filled  up  by  the  formation  of  peat,  and 
the  last  part  of  the  paper  is  devoted  to  ^  consideration  of  the  difierent  types  of  moor 
represented,  the  district  affording  unusual  opportunities  for  studying  the  whole 
process  of  moor- formation  through  all  its  stages, 

Anthropogeography  of  Lower  Austria.— Dr.  0.  Firbas  has  written  a 

comprehensive  monograph  (Forschungen  zur  deutschen  Landes  u,  Volkskunde, 
voL  16,  No.  5),  illustrated  by  eight  maps  and  twenty-three  cuts,  in  elucidation 
of  one  "  viertel "  of  Lower  Austria — tliat  known  as  "  Under-thc-Manhartsberg.** 
Viewing  the  present  population  as  the  resultant  of  all  the  forces  that  have  gone 
to  the  making  of  it,  the  author,  taking  but  subordinate  account  of  historic  traditions, 
has  directed  his  attention  the  more  to  the  present  conditions  of  the  domain  as 
compared  with  those  of  neighbouring  lands,  so  as  to  arrive,  geographically,  at  a 
determination  of  the  genesis  of  its  population.  "  Under-the-Manhartsberg ''  is 
bounded  north  and  east  by  the  frontier  line,  on  the  south  by  the  Danube,  on  the 
west  by  the  steep  slope  of  the  Manhart  mountains,  where  the  boundary-line  follows 
the  contour  of  1000  feet.  The  "viertel**  has  an  area  of  1794  square  mUes  and  a 
population  of  377,972.  The  detailed  geology  of  Weinlandl — still  mostly  virgin- 
ground — the  author  reserves  for  a  future  task.  Yet  the  monograph  biings  out  in 
broad  characters  the  determining  influence  of  the  geology  on  the  anthropology 
of  the  region.  The  other  physical  factors  taken  into  account  include  genetic 
morphology,  climate  and  vegetation,  while  on  the  anthropological  side  the  author 
investigates  the  bodily  chamctcristics  of  the  population,  its  intellectual  products — 
more  particularly  language — the  local  nomenclature,  house-building,  and  settle- 
ments, and  inquires  how  far  these  elements  are  an  indication  of  anthropological 
types.  Of  highly  popular,  as  well  as  scientific,  interest  is  the  chapter  on  types. 
A  broad  strip  along  the  south  bank  of  the  Danube,  stretching  from  Bavaria 
eastwards,  is  the  most  faintly  streaked  by  the  blond  type.  Scbeibbs  and 
Lilienfeld  districts,  0.^.,  have  but  17  per  cent,  blond.  South-east  of  this  is  a  blond 
island  from  Baden  via  Neunkirchcn  to  Bruck.  North  of  it,  too,  is  a  rather  blond 
strip  running  iiarallcl  to  the  Danube ;  and  to  the  north  of  this,  again,  south  of  the 
Thaya,  we  find  the  greatest  projx^rtion  of  blondness.  As  a  rule  followed  with 
the  uniformity  of  a  law  of  nature,  the  writer  postulates  that  in  Central  Europe 
the  people  of  pure  protomorpbic  type  always  constitute  together  about  40  per  c^nt. 
igainst  60  per  cent,  of  mixed  metamorphic  type,  and  this  rule  applies  to  the  whole 
territory  between  the  Baltic  and  the  Adriatic,  where  white  and  brown  struggle 
with  one  another  for  the  mastery.  In  Lower  Austria,  e.g,y  the  sum  of  the  two  pure 
types  makes  43*0  per  cent.  1'his  phenomenon  is  accounted  for  by  the  fact  that 
the  longer  two  types  dwell  together  in  one  habitat  the  more  will  they  become 
mixed,  whereas  the  shorter  the  period  of  their  cohabitation  the  more  will  the  proto- 
morpbic types  prevail.  The  proportion  of  protomorpbic  to  mixed  type  in  one 
locality  may  accordingly  be  taken  as  a  fair  indicatiou  of  how  long  the  mixed  type 
has  been  in  process  of  formation. 

ASIA. 

Dr.  LongBtafiTB  Ascent  of  TrisnI. — A  few  further  particulars  respecting  Dr. 
LongstaflTs  ascent  of  this  j>eak  (c/*.  August  number,  p.  211)  reached  this  country 
towards  the  end  of  July.  It  ,ii)pesir8  that  a  base  camp  was  establiKhtHl  at  the  mouth 
of  the  Trisul  nullah,  at  .ilKnit  1 1,100  foet,  thc^  iMxrty  afterwards  moving  to  a  higher 
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camp  at  about  16,750  feet.  Ttie  travelling  had  for  some  days  been  very  roug^,  and 
the  weather  inclement.  On  June  12,  Dr.  Longstaff  started  for  the  summit,  accom- 
])aiiied  by  tlie  DrucluTels  and  by  Jemadar  Kabir  Burathoki,  of  the  6th  Gurkba 
Rifles.  By  noon  a  height  of  20,500  feet  was  reached,  the  going  being  steep  but 
easy  on  about  G  inches  of  ^^now.  The  slopes  continued  steep  but  easy  up  to  tlie 
summit,  which  was  reached  at  4  [).m.  in  the  teeth  of  a  bitterly  cold  wind.  The 
party  regained  their  tent  soon  after  7  p.m.,  and  returned  to  the  base  camp  on 
June  13. 

New  Expedition  to  the  Tian  Shan.— We  learn  from  the  Oeagraphisdke  Zdt- 
schrifl  that  Prince  Arnulf  of  Bavaria,  third  son  of  the  Prince  Regent  Luitpold,  set  oat 
for  tlie  Tian  Shan  in  April  last,  accompanied  by  Dr.  Mcrzbacher,  the  geologist  Dr. 
Leiichs,  and  one  or  two  other  Europeans.  The  prince's  object  is  mainly- sport,  bat 
Dr.  Merzbacher  ho]>e8  to  continue  his  well-known  scientific  investigations  into  the 
morpholof^y  and  other  features  of  the  range.  The  final  organization  of  the  expedi- 
tion was  to  take  place  at  Kulja,  and  the  travellers  expected  to  be  home  before  the 
einl  of  the  year. 

ATBIOA. 

The  Increase  of  the  Water-supply  of  Egypt— A  despatch  from  Lord 
Cromer,  written  shortly  before  his  retirement,  and  since  printed  as  a  parliamentary 
p  iiHsr  (Cd.  3307,  Egypt,  No.  2,  1007),  sums  up  the  results  of  the  studies  by  Sir  W. 
Crastin,  Sir  B.  Baker,  and  others,  which  have  led  to  the  decision  to  increase  the 
water-supxily  of  K^yi>t  by  raising  the  height  of  the  Assuan  dam  7  metres,  or  some 
23  feet.     It  is  | pointed  out  that  an  enormous  benefit  is  now  known  to  have  been 
conferred  on  Egypt  by  the  existing  dam,  the  sale  value  of  the  lands  already  irrigated 
through  its  means  having  increaseil  by  over  £24,000,000.    But  the  reservoir  supplies 
only  about  a  quarter  of  the  water  needed  by  the  country,  so  that  there  can  be 
no  doubt  as  to  the  advisability  of  an  increase.    This  could  be  brought  about  either 
by  further  storage  in  reservoirs,  or  by  preventing  the  waste  in  the  Bahr-el-6ebel 
marshes,  and  the  result  of  careful  inquiry  has  been  to  show  that,  if  the  whole  of  the 
needed  supply  is  ever  to  be  obtained,  it  will  be  necessary  to  make  use  of  both 
methods.    Before  deciding  on  the  best  means  of  adding  to  the  storage  capacity, 
a  careful  examination  of  those  roaches  of  the  river  between  Wadi  HalAi  and 
Khartum  was  made  by  survey  parties  acting  under  the  direction  of  Captain  Lyona 
Only  three  such  reaches  seemed  to  fulfil  the  necessary  conditions,  viz.  those  firan 
Khartum  to  Ilagar-el-Asl,  from  Berber  to  Shirri  island,  and  from  Abu  Fatma  to 
Wadi  Haifa,    'i'he  result  of  the  surveys  was  to  produce  excellent  detailed  maps  of 
these  three  reaches,  the  rocks  being  also  carefully  examined,  but  they  have  also 
shown  that  no  site  exists  which  can  be  recommended  for  the  oonstrudion  of  a  new 
reservoir.    The  raisin^^  of  the  Assiian  dam  was  thus  the  only  course  left  open,  and 
thounih  this  involved  the  submersion,  during  a  i)ortion  of  the  year,  of  the  temples  at 
Phil.T,  it  was  felt  that  it  would  be  unjustidable  to  save  these  by  sacrificing  the 
present  and  future  interests  of  the  people  of  Egypt,    All  possible  steps  will,  how- 
ever, 1)0  tiiken  to  minimize  the  ][»ossible  injury  to  archseological  interests,  and  the 
fi>llowiug  measures  are  laid  down  as  necessary  for  this  end :  (1)  The  conservation  of 
such  structures  as  may  be  wholly  or  partially  submerged,  by  the  ooneolidation  d 
their  foundations ;    ,2)  Rex>air  and  reconstruction  of  the  upper  portions  of  these 
where  such  is  advisable  ;  (3)  the  systematic  study  of  the  ancient  structure8»  eitei, 
settlements,  cemeteries,  etc.      The  question  of  the  raising  of  the  dam  has  been 
exhaustively  studieil  by  Sir  Benjamin  Baker  from  an  engineering  {loiat  of  view, 
with  the  result  that  all  ditliculties  were  at  last  met,  and  the  storage  of  nearly  two 
and  a  1  ult'  limes  the  pn  sent  iiuantity  of  writer  proved  jxjrfectly  feasible  and  safe. 
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Port  Sudan  and  its  Trade.— A  Consular  li6i)ort  (Annual  Series,  Nu.  3755} 
records  the  progress  made  in  the  transformation  of  Port  Sudan,  and  in  the  develop- 
ment of  its  trade.  Lying  35  miles  north  of  Suakin,  it  is  protected  from  heavy  seas 
by  reefs,  and,  as  a  port  of  entry  and  forwarding  station,  has  superseded  Suakin. 
Besides  its  sea  communications,  it  is  in  railway  communication  with  the  Atbara, 
Khartum,  Wady  Haifa,  etc.  The  inlet,  which  is  500  yards  wide  for  the  first  mile, 
then  expands,  on  the  south  side,  into  a  basin  900  by  500  yards,  with  a  minimum 
depth  of  6  fathoms.  The  channel  continues  2  miles  further  up,  with  a  basin  on 
the  north  side  and  one  at  the  end.  The  inlet  has  a  minimum  depth  the  whole  way 
up  of  2 j  fathoms,  and  its  narrowest  part  is  over  70  yards  wide.  On  the  north  side 
are  the  railway  terminus  and  custom  house,  and  quays  in  process  of  construc- 
tion. When  completed,  the  quay  will  be  li  mile  long,  accommodating  twelve  to 
fourteen  ships,  and  before  long  the  port  will  be  as  well  equipped  as  Alexandria.  A 
bridge,  available  for  every  kind  of  traCBc,  is  to  unite  the  two  parts  of  the  port,  aiid 
will  open  to  give  access  to  the  upper  waters,  where  a  dock  has  been  begun.  The 
port  will  become  an  outlet,  not  only  for  the  Sudan,  but  also  for  the  greater  part  of 
Abyssinia  and  the  Congo  State.  The  returns  already  show  a  notable  increase  in 
the  trade  of  the  port. 

SorveyB  in  Somaliland, — ^A  note  in  the  lately  issued  report  of  the  J3oard  of 
Scientific  Advice  for  India  (1905-06)  deals  with  recent  explorations  in  Somaliland. 
In  1903  Captain  Beazeley,  r.e.,  of  the  Indian  Survey,  accompanied  the  Somaliland 
exjMidition,  and  succeeded  in  surveying  15,000  square  miles  on  the  4  miles  to  1  inch 
scale.  He  describes  the  region  as  one  vast  bed  of  limestone  several  thousand  feet 
in  thickness.  The  surface  rises  at  a  uniform  slope  of  10  feet  a  mile  from  the  south- 
east coast-line,  and  attains  an  elevation  of  3000  feet  where  it  abuts  against  the 
mountains  of  Abyssinia.  Somaliland  is  thus  a  tilted  plateau.  The  drainage  of 
the  south-eastern  moimtains  of  Abyssinia  is  across  Somaliland,  but  all  these  streams 
disappear  before  they  reach  the  sea.  The  Webbe  Shebeli,  for  instance,  has  a 
considerable  volume  of  water  derived  from  the  Abyssinian  snows,  and  it  maintains 
its  course  in  Somaliland  for  upwards  of  700  miles,  but  it  loses  itself  in  sandy 
soil  20  miles  before  reaching  tlie  coast.  There  is  a  curious  and  well-mark6d 
underground  system  of  drainage  which  supplies  wells  all  over  the  country.  An 
impermeable  stratum  appears  to  exists  60  or  70  feet  below  the  ground  surface, 
and  when  wells  are  deepened  below  this  their  water  disappears.  The  Der  river  has 
a  distinct  bed  for  150  miles,  but  it  then  vanishes  in  marshy  ground ;  after  remain- 
ing hidden  for  100  miles  it  reappears  at  the  surface  and  flows  to  the  sea  under  the 
name  of  the  Dun.  The  present  inhabitants  of  Somaliland  are  nomads,  who  ez|)elled 
the  G alias,  the  former  inhabitants.  The  latter  irrigated  and  cultivated  the  land, 
but  all  traces  of  their  civilization  are  dying  out,  for  the  nomads  make  no  attempt 
to  cultivate,  and  to  this  the  decadence  of  the  country  and  the  diminished  rainfall 
are  ascribc^d. 

Earth-movements  in  South  Africa.— Prof.  £.  H.  Schwarz,  whose  contribu- 
tions to  the  physical  history  of  South  Africa  have  frequently  been  referred  to  in  the 
Journalf  has  lately  called  attention  to  the  rock  channel  of  the  Buffalo  river  at  East 
London  as  supplying  evidence  of  an  undoubted  submergence  of  the  land,  in  a  region 
which  has  been  etjually  certainly  subject  to  general  emergence,  as  witnessed  by 
beach-covered  flats  at  elevations  of  200  to  400  feet  above  sea-level  (Records  of 
the  Albany  Museum,  vol.  2,  No.  1).  The  data  proving  the  existence  of  this  rock- 
channel  (which  are  embodied  by  Prof.  Schwarz  in  a  diagram)  have  been  obtained 
from  borings  made  under  the  direction  of  Mr.  J.  J.  Godfrey  for  the  purpose  of  test- 
ing the  foundations  of  a  railway  bridge.  They  show  that  the  channel  was  cut  in 
rock  consisting  apparently  of  shales  and  sandstones  of  the  Beaufort  se^ie^«,  and  after 
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being  aubntei^eil  about  Vi'i  feet,  has  been  filled  in  with  gaud  and  mud.  In  tliree 
bore-boles  gas  wna  struct,  which  in  two  cues  esoftped  with  eiplouive  violence-  It 
■s  doubtlcBi  due  to  the  decompositioa  of  crganio  matter  coutaiued  in  the  clay. 

Etlmolo^cal  Heseardi  in  tiie  Interior  of  South  A&ica.— The  well-kuowa 
travsllqr.  Dr.  Rudolf  Piich,  has  been  commissioned  hj  the  Im^wrial  Academy  of 
Sciences  Id  Vieana  to  make  anthropological  aod  ethnological  investigstionH  amongst 
tlic  BuHhrneii  uf  South  Africa,  for  which  country  he  is  to  start  in  October.  Uik 
stay  among  the  Bushmen  will  probably  last  for  one  and  a  half  lo  two  yeaiB.  Foch 
will  follow  up  the  investigations  of  Fritsch,  Burohell,  Campbell,  Mullat,  T.  Hahu, 
W,  H.  J.  Bleek,  and  S.  Paasarge,  being  guided,  however,  m  bis  procedure  by  the 
exptdiciona  of  Prof.  Alfred  C.  Haddou  (Cambridge)  to  the  Tones  Strut  islanders 
and  of  Prof.  Baldwin  Spencer  (Melbourne)  to  the  natives  of  Central  Australia.  He 
will  be  the  Sret  trained  observer  to  work  on  the  spot  among  the  free  Bushmen.  As 
bo  did  among  thePapuansof  New  Guinea,  he  will  here  too,  among  other  things,  take 
phonographic  and  cinematographic  sketches  of  life  and  manners.  The  main  problem, 
however,  calling  for  solution  is  the  precise  determination  uf  the  relations  of  the  Bush- 
men  to  the  Hottentots.  These  two  constitute  a  gioup  of  people  distinguiihed  as 
Koikuin,  a  group  standing  in  contrast  to  thatof  the  Bantu.  The  Beldof  his  activity 
will  be  the  Chanse  Veld,  the  seat  of  the  tribes  of  Bushmen  that  have  kept  themsalver, 
down  to  the  present  lime,  pure  and  unmixed,  the  tribes  of  the  Aukwe  and  Rung. 
The  ChaDse  Veld  lies  in  British  ilechuanaland,  south-west  of  Lake  Ngomi,  lowardt 
the  frontier  of  German  South-West  Africa.  It  is  known  as  one  of  the  most  ext«n- 
filve  fertile  tracts,  with  constant  water-supply,  on  the  edge  of  the  Kalahari  desert. 
After  the  railway  journey  from  Swakopmund  to  Windhoek,  the  route  runs  by  way 
of  Gobabie  iiud  Itietfonteio.  Here  is  a  "  permit,"  a  spot  where  it  is  allowed  to  cross 
the  border.  At  this  point  Dr.  Piich  will  set  fool  on  British  territory,  and  in 
Kwachara'  noi  ("  !t "  denoting  one  of  the  well-known  clicking  sounds),  the  western- 
most place  in  the  Chanse  Veld,  enter  on  his  Investigations.  In  the  German  colony 
he  will  have,  as  basis  of  compatieon,  the  Nama  and  other  Hottentot  tribee.  Having 
completed  his  tasks  in  the  Ohanae  Veld,  Dr.  Poch  will  pottsibly  proceed  further  eaat 
to, the  Botletle  and  thence  to  Palapye  and  Mafeking. 

French  Wert  Afiica.— A  Consular  Rtport  (Annual  Series,  No.  3763)  supplies 
bome  informanon  respecting  the  progress  of  French  West  Africa.  It  is  now  decided 
that  the  Trans-Saharan  telegraph  is  to  strike  the  Niger  at  Burroui.  A  new  line, 
1075  miles  long,  is  to  run  from  Timbuktu  to  Burrem,  and  tbcnce  Ui  Nisme  and 
Zinder.  Connected  ivith  the  Ttans-Saharan  line,  the  new  liue  will  bring  Into  the 
telegraphic  system  the  region  betweoa  Zinder  and  Lake  Chad.  Not  leas  active  is 
the  progress  of  railway  communication.  A  preliminary  survey  has  been  made  of 
tliB  Thiea-Kayes  railway.  The  Konakri-Niger  railway  is  now  opened  to  traflic 
for  I'db  miles,  and  the  remaining  4^  miles  are  exiiocted  to  be  completed  this  year. 
From  the  teriainus  at  Col  do  Kumi,  1^333  feet  high,  a  railway  line  will  reach 
KuruBiia  prolwbly  in  1910.  Opened  last  January  to  trafGc  as  far  as  Eri  Hakionye 
(47J  miles),  the  Ivory  Coast  railway  is  constructed  4  miles  farther  to  Aniebos river, 
over  which  a  bridge  is  being  built.  In  Dahomo  the  i«rmancnt  way  was,  in  1906, 
completed  to  Save,  north  of  the  Wcme,  the  bridge  over  which  is  finished.  The  line 
may  bo  opened  to  traflic  this  year.  The  Porto  Novo — Sakete  tramway,  to  Open  up 
the  district  between  the  Weme  and  the  Lagos  frontier,  wil!  be  ready  for  traffic 
early  in  1»08.  As  regards  agriculture,  a  reorganization  of  administration  is  con- 
templated with  n  view  tu  uniformity  of  jtolicy  throughout  French  West  Afnoa. 
A  fishing  Btatlou  and  u  pcruumeut  lighthouse  are  to  be  set  up  at  Cape  Blanco, 
while  th«  interests  of  agriculture  and  the  fisherie;'  are  to  be  looked  after  by  experts 
on  the  spot. 
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The  Recession  of  Niagara.— We  alluded  in  Clie  Journal  fur  February  last 
itp,  -27)  U)  Prof.  J.  W.  Siiencer'H  recent  aurvay  of  NlagBra,  the  prelimiiiary  reaulla 
if  which  had  been  publiohed  io  tLe  dummarj  report  gf  the  Qeological  Survey  of 
a  for  l'J05.  We  hnve  Binoe  received  the  report  by  Dt.  G.  K.  Gilbert  on  the 
rate  of  recession  of  the  falb,  as  deduced  from  a  lurvey  made  in  liH)C  by  Mr. 
W.  Carvel  Hall,  under  the  auspices  of  the  Dniled  Slates  Qeological  Survey  and 
the  State  Engineer  of  New  York,  the  results  being  compared  with  those  uf  foiii 
previous  surveys  by  official  organizations  in  the  United  States.  As  in  the 
Canadian  report,  the  chief  attention  is  devoted  to  the  Canadian  or  Hoiseehoe  falls, 
for  the  recession  of  the  American  falls  (though  considered  in  its  turn)  has  little 
effect  on  the  process  of  lengthening  of  the  gorge,  Many  of  the  facts  brought  out 
ate  nalutaUy  identical  with  those  recorded  by  Prof.  Spencer,  though  as  r^ards 
the  conclusions  reached,  and  tbo  manner  of  arriving  at  them,  some  dilTereDces 
are  noticeable.  The  two  discussions  are  therefore  useful  as  checks  on  each 
other.  Dr.  Qilbert  wisely  insists  on  the  degree  of  uncertainty  which  muat  attach 
to  any  statements  in  the  form  of  deSnite  figures.  A  difficulty  arises  from  the 
&ct  that  in  one  place  the  recession  seems  to  have  been  in  one  direction,  at 
another  in  another  direction,  ao  that  confusion  arises  If  different  parts  are  considered 
separately.  He  gets  over  this  by  assuming  one  general  direction  for  the  recesiuon 
of  the  entire  central  poitiou  of  the  horseshoe,  and  by  measuring  the  amouute  on 
lines  parallel  to  this,  an  average  beiog  finally  struck.  An  alternative  method 
deals  with  the  areas  intercepted  between  the  crest-lines  at  snccessive  dates,  but 
here  again  Dr.  Gilbert  starts  from  a  line  drawn  across  the  river  at  right  angles 
to  what  he  assumes  to  bo  the  general  direction  of  recession.  In  either  case  he 
obtains  an  average  annual  rate  of  5-3  feet  for  the  whole  jjeriod  between  1842  (the 
year  of  the  first  official  survey)  and  1905.  Dealing  with  the  two  shorter  periods, 
lttt2-1875  and  1875-1905,  he  finds  that  the  rate  was  apparently  considerably 
slower  during  the  first  than  during  the  second,  the  figures  diOering,  however, 
■ocoidiag  to  the  method  employed.  A  good  deal  evidently  depends  ujion  what 
ia  aasumed  to  have  been  the  generul  direction  of  recession,  and  the  precision  of  the 
teiuUi  must  thereby  be  to  some  extent  affected,  especially  in  the  comparative 
eetimate  for  the  two  periods.  Of  late  years  the  movement  has  been  more  and 
more  concentrated  along  a  line  of  weakness  which  has  developed  on  the  easteni 
or  Qoat  island  side  of  the  crescent,  and  this  fact  has  materially  influenced  the 
determination  of  the  general  direction  for  tbo  whole  period.  For  the  interval 
1812  to  1875  the  easterly  component  was  far  less  important,  the  greater  port  of 
the  loa«  having  been  on  the  western  side.  Much  of  this  loss  is  eJitirely  left  out 
uf  acoount  in  Dr.  Giibert's  calculation,  the  result  being  to  greatly  lessen  the  rate 
obtained  for  the  earlier  [wriud.  Besides  the  surveys  alluded  to,  Df,  Gilbert  has 
«  of  the  sketches  of  both  falls  taken  by  Captain  Basil  Hall  in  1«27  (which 
Ti'prmluces),  jfuinting  out  that  they  derive  some  im]x)rtance  from  having  been 
with  the  aid  of  the  camera  lucida.  He  has  taken  pains  to  correlate  them 
Mth  the  map  of  the  falls,  and  the  reeult  is  to  indicate  that  the  central  portion 
r  the  horeeobue  was  in  1827  almost  exactly  parallel  with  its  position  at  the  time 
of  the  survey  of  1842,  though  the  amount  of  recession  is  that  interval  comes  out 
M  len  than  was  to  be  expected.  A  question  is  raised  as  to  the  general  accuracy 
of  the  siuvey  of  1812,  which  was  incorrect.  Dr.  Gilbert  finds,  in  one  i«rticular  at 
leut.  But  he  thinks  that  greater  weight  must  be  given  to  the  evidence  of  tito 
eurvuy  thun  lu  that  of  the  sketches.  In  any  case,  it  is  safe  to  assume  that  the 
aimual  rate  of  racoBsiun  \iu  been  about  4  or  5  feet. 
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The  Nsvi^ratioa  of  the  La  Plata.— Tho  imiiorUDCe  i.f  improvini;  the 
cuuditiuns  <jf  navigation  uq  thu  La  Plata  estuary,  the  tnBin  gat«  uf  eutranoe  Croiu 
the  autfiido  wurld  to  the  whole  territory  of  the  Argentine  Republic,  baa  long  been 
realiaod.  'I'he  route  hitherto  followed  by  ships  of  largest  tonnage  when  enteriog  Ibe 
river  is  that  on  the  eottera  or  Uruguay  ride  of  the  grett  bank  of  La  Pluya  Honda, 
by  which  the  estuary  is  divided  into  two  main  cbanneU.  This  roui«  tlireade  a 
Bomewbat  intricate  system  of  i>aBSeB,  with  a  depth  in  places  of  no  more  than 
16  feet.  For  some  time  attention  was  directuti  to  the  improTemeot  of  this  route  by 
dredging  and  other  works,  but  its  disadvatttagea  have  of  lale  been  more  and  more 
realised,  and  schemes  have  been  set  on  foot  for  opening  a  rout«  on  the  Argentine 
side  of  the  great  bank.  The  present  position  of  the  question  is  discussed  in  an 
article  by  Sefior  A.  Mercau  in  the  Anala  dt  In  Soc.  Ciailijiat  Argentina  fur 
December,  IDOC  (vol.  es,  part  6).  The  writer  gives  details  of  the  three  nioet 
important  propositions  hitherto  put  forward  for  the  improvement  of  navigation. 
The  first  is  the  dt«i>eniug  of  the  existing  route,  which  is  shown  to  present  consider- 
able dilhcultias,  while  the  length  of  the  route  puts  it  at  a  decided  disadvantage 
iu  comparison  with  the  other  projects.  The  second  of  these  is  one  favoured  by 
the  authorities,  and  consistis  in  the  construction  of  a  canal  closely  foUowinir  the 
shore  of  the  river  on  the  Argentine  side  from  La  Plata  to  Buenos  Aires,  and  thence 
to  a  point  on  the  Parana  de  las  Falmas,  one  of  the  southern  branches  of  the  Parana 
delta.  The  writer  objects  to  this  that  it  provides  no  access  to  the  Urugiuy.  The 
third  seliemo  is  one  which  ho  [>ut  forward  himself  in  IflOO,  and  which  provides  for 
the  deepening  of  tlie  channels  on  the  Argeotiue  side,  and  their  connection  with  the 
main  mouth  of  the  Panum  by  way  of  the  i'ozos  del  Barca  Grande,  side  branches 
also  supplying  access  to  the  Parana  de  las  Palmas  and  other  mouths.  It  is  claimed 
for  this  that  it  would  form  the  most  direct  route  to  the  main  uioutb,  and  would  also 
give  es«y  access  to  t)ie  Uruguay.  The  advantage  to  tlie  Argentine  of  keeping  the 
main  stream  of  traffic  on  the  western  aide  of  the  estuary  is  ahso  empbasiied.  A  plan 
acijompanics  the  paper,  and  shows  the  lines  followed  by  the  several  routes. 

POLAS  KXeiOlTS. 
The  New  British  Antarctic  Expedition.— There  have  been  several 
changes  in  the  programme  of  this  expedition  since  Hi.  Shackieton  uuthned  bis 
plans  in  the  March  number  of  the  Jourmil  (voL  SS,  p.  329).  King  Edward  VII. 
Land  has  been  selected  in  place  of  the  winter  quarters  of  the  iJiicovery  as  the  base 
of  operations  of  the  exploring  party.  A  landing  will,  it  is  hoped,  be  effected  by 
about  the  end  of  January  of  next  year,  in  lime  to  permit  of  the  establishment  of 
de[Rit8  lo  the  south  before  the  close  of  the  Antarctic  summer.  The  winter  mouths 
ine  to  be  devolM  to  the  pursuit  of  scientific  investigatii'ns  in  the  neighbourhood 
of  the  living-hut,  and  with  the  return  of  siiring  iu  the  latter  half  of  1908,  exploring 
parties  will  be  sent  out  southwards  in  the  direction  of  the  pole,  south-eastwards 
into  the  unknown  region  at  the  hock  of  King  Edward  VII.  Land,  and  east-Dorth- 
cast  along  the  coast  in  the  direction  of  Alexander  1.  Land  and  Graham  Iiaod. 
Nothing  definil«  is  known  of  the  geographical  conditions  in  any  of  thuso  direcljons, 
and  whether  or  not  the  polar  contingent  succeeds  in  covering  the  700  or  SOO 
geographical  miles  that  will  separate  the  winter  quarters  from  the  south  pole,  the 
combined  explorations  of  the  three  parties  may  bo  expected  to  make  interesting 
ad<Utiona  to  knowledge  of  the  distribution  of  Lind  and  sea  in  the  Boss  quadrant. 
Bach  party  will  comprise  three  members,  while  the  remaining  three  of  the  doien 
men  who  will  be  landed  on  King  Edward  VIL  Land,  including  the  biologist  and 
the  magnetlciau,  wiU  remain  in  charge  of  the  hut.  In  ndditiou  to  Mr.  Shackieton, 
the  landing  jiarty   will   include  Mr.  James   Murray,   a   biologist   who   has  dona 
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excellent  work  in  the  stUToy  of  tho  ScottiBh  locha  under  Sir  John  Murray ;  Mr. 
Eric  Marshall,  the  senior  surgeon,  who  has  been  throueh  a  course  of  trwuing  in 
■urvey  work  under  the  Royal  Geographical  Society's  instructor ;  Mr.  A.  F.  Mack&y, 
Jonior  Buryiean  and  zoologist ;  Lieut.  Adairis,  ii.K.a.,  viho  nill  be  reeponaible  for  the 
[ineleorological  obserrations ;  Sir  Philip  Brocklahurst,  who  has  qualified  to  take 
part  in  the  geological  and  aurvey  work,  and  will  be  in  charge  of  the  Siberian  ponies ; 
and  Kmwt  Joyce,  lately  first-claBB  petty  ofBcer  in  the  navy,  who  was  a  member  of 
the  Dii'-oven/  expedition,  and  will  have  under  hia  care  the  do™!!  and  sledges.  The 
beat  of  everything  has  been  obtained  in  the  nay  of  provijiions  and  othar  supplies 
both  for  men  and  animals.  Apart  from  the  ponies  and  dogs,  Mr.  Shackieton  will 
have  for  transport  purposes  a  specially  constructed  motor'Car,  the  value  of  which 
will  bo  tested  on  the  southward  journey.  A  motor-launch  will  fncilitate  tho 
reaearohes  of  the  biolo^st,  and  the  expedition  will  also  be  oquip]>eil  with  two 
,apecially  constnictail  life-boats  for  the  use  uf  the  landing-party  in  cbbb  of  accident 
the  ship  which  is  to  fetch  the  explorers  from  King  Edward  VII.  Land  oarly  in 
On  the  return  voyage,  the  course  of  the  vessel  will  be  directed  parallel  to 
patches  of  coast  known  as  Wilkes  Land,  and  by  soundings  taken  with  the 
jject  of  discovering  whether  there  exists  in  this  direction  a  continental  shelf  Mr. 
iklelon  hopes  to  determine  the  oontincntnt  character  of  these  strips  of  coast, 
this  and  other  parposes,  there  has  been  acquired  a  Newfoundland  sealer,  named 
the  Nimrod,  a  vessel  of  227  net  tons,  which  has  been  thoroughly  overhauled  in  the 
Bast  India  Company's  docks  at  Blackwall,  and  rigged  as  a  barquantine.  With 
auxiliary  engines  of  about  60-h.p.,  the  Nimrod  has  a  speed  without  sails  of  from 
G  to  T  knots  an  hour.  The  vessel  smled  from  Torquay  for  Lyttelton,  New  Zealand, 
on  August  7  in  charge  of  Lieut.  Itupert  England,  b.n.b.,  who  was  second  in  command 
of  the  Morning  on  both  her  voyages  to  McMurdo  bay  to  carry  relief  to  the 
Bit«/veTy.  Before  her  departure  she  was  inspected  by  the  King  and  Queen  olT 
Cowee,  and  his  Majesty  was  pleased  la  cinfat  on  Mr.  Shackieton  (he  Victorian 
Onier  aa  a  mark  of  hia  interest  in  the  expedition,  fler  Majesty  also  (iresented  tlie 
KxpeditioQ  with  a  Union  Jack,  expressing  the  hope  that  it  wonld  be  carried  to  the 
South  Pole.  Mr.  Shackieton  and  most  of  the  members  of  the  landing-party  will  not 
leave  this  country  till  October,  but  on  board  tiio  Nimrod  are  Mr.  Murray  and  Mr. 
Hnckay,  as  well  as  Mr.  W.  A.  IX.  Michell,  tho  ship's  surgeon  and  zoologisL  It  is 
anlicipated  that  tho  voyage  to  New  Zealand  by  the  Capo  route  will  occupy  about 
four  months,  and  during  that  time,  as  well  as  at  later  stages  of  the  oxi>edition,  im- 
portant magnetic  and  oceanograpbical  work  ivill  be  carried  out  on  board.  Every 
5D0  miles  the  ship  is  to  be  "  swung  "  for  variation,  not  only  on  the  outward  and 
botneward  voyages,  but  on  voyages  along  the  trailo  routes  in  the  Indian  ocean  that 
"~  be  undertaken  during  the  year  that  the  exploring  Jiarly  is  on  King  Edward  \\  I. 
Charts,  chronometers, a  com j)ags,  sounding  apparatus,  and  other  instruments 
being  lent  by  the  Admiralty ;  a  standard  rampass  and  sounding  apparatus  by 
Kelvin ;  and  watches  by  the  Royal  (leographioal  Society— while  tho  vessel 
llaa  been  fitted  by  Mr.  Shackieton  with  a  polo  compass  and  a  special  liquid  stoering- 
comfioM.  Dr.  Pavid,  professor  of  geology  in  Sydney  University,  has  promised  to 
accompany  the  ex|>cditiDn  from  Lyttelton  to  King  Edward  VH.  Land,  and  advise 
geologists  of  the  landitig-pnrly  »s  to  the  best  means  of  pursuing  their  labours. 


^^H  OBHEBAL. 

^^^>  The  Ninth  International  Oeo^aphical  CongreH.  —  Further  deuils 
^^^^b^ting  the  organisation  of  this  Congress,  whlcli  uontinues  to  make  gooil  jirogresB, 
^^^^nRlna  In  l,f  OMt,  the  publication  uf  the  Geneva  Ireographical  Society,  vol.  46, 
^^^Bhfl.  1907.    It  will  bo  rum  cm  bored  that  tho  f'ongrcas  is  tomeetatUenevn  between 
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July  27  and  August  6, 1908.    At  a  meeting  of  the  Committee  of 
in  May  last,  it  was  announced  that  three  new  names  had  been  added  to  tbe  Honorary 
Ck>mmittee,  bringing  its  numbers  up  to  63.    The  number  of  delogattons  so  iar 
named  was  48,  and  that  of  the  communications  offered  67.    Tickets  of  membership 
had  already  been  issued  to  the  number  of  62.    The  most  interesting  infonnatkni  is 
that  relating  to  the  proposed  8cienti6c  excursions,  the  detailed  progmmme  of  pio- 
Yisional  arrangements  being  printed  in  full.    The  definitive  programme  will  be 
issued  in  January,  1908.    Ten  such  excursions,  some  of  which  will  take  place 
before,  some  after,  the  Congress,  have  been  arranged  for,  each  being  oonduoted 
by  a  competent  scientific  expert.    Some  will  occupy  8  to  10  days.    Belwesn 
July  20  and  25  Dr.  J.  Frfih  of  Zfirich  will  lead  a  party  of  not  more  than  twenty,  for 
the  study  of  the  morphological  phenomena  of  the  Alps  and  their  foothilla.    Another 
party  of  the  same  size,  conducted  by  Dr.  Lugeon,  will  study  the  phenomena  of 
inverted  folding  in  various  parts  of  the  Alps,  between  July  17  and  25.    An 
excursion  of  a  week,  also  before  the  Congress,  will  be  devoted  to  high-level  forsstry, 
and  will  be  led  by  M.  Ernest  Muret    Tlie  structure  of  the  Jura,  the  plateau,  and 
the  Al]«  will  be  studied  uuder  the  direction  of  Dr.  H.  Schardt,  the  programme 
being  divided  into  two  sections,  one  before,  one  after,  the  Congress.     A  botanical 
excursioD,  under  tlie  direction  of  Dr.  C.  Schroeter,  the  well-known  authority  on  the 
flora  of  the  Alps,  will  occupy  eleven  days,  from  July  15  to  25.    The  rest  will  all  take 
place  after  the  Congress,  and  will  mostly  be  of  somewhat  shorter  duration.    A  study 
of  vegetation  contrasts  and  tlio  tcclmiquc  of  botanical  distribution  will  be  under- 
taken under  theVguidance  of  Dr.  J.  Briquet,  and  one  of  glacial  morphcdogy  under 
tlie  guidance  of  Prof.  Bruckner.    Prof.  J.  Brunhes  and  others  will  direct  attention 
to    the    contrasts    between    fluvial    and   glacial    erosion,  this   excursion    lasting 
from   August  7   to   14;    wliile  Prof.  Schardt  will  explain  the  structure  of  the 
southern  ]X)rtion  of  the  crystalline  Alps,  between  August  7  and  10.    Lastly,  between 
tlie  same  date^,  a  i)arty  under  the  guidance  of  Prof.  E.  Chaix  will  study  the 
]»l)enoinena  of  cliemical  erosion,  especially  as  displayed  in  the  surface  forms  known 
as  hipies,  or  Karrenfelder,  and  in  tlie  Karst.     Practical  liints  as  to  equipment  are 
given,  and  the  im}K)rtance  of  suitable  provision  for  the  high  moimtain  trips  is 
insisted  on.    Tlie  ])lace  of  meeting  is  particularly  favourable  for  the  arrangement 
of  instructive  excursions,  and  tliese  may  be  exi)ccted  to  be  one  of  the  most  prominent 
and  valuable  features  of  the  Congress. 

The  Frobishers  of  Halifax.— Mr.  II.  Ling  BotVs  *  Yorkshire  Coiners,'  etc. 
(Halifax,  1906),  includes  (chap,  viii.)  an  intcrestiug  account,  illustrated  by  two 
l)ortraits,  of  a  doughty  Frobisher  family  of  Halifax,  with  data  bearing  on  the  questions 
of  its  relationship  to  the  great  Elizabethan  navigator.  Mr.  Roth  has  followed  up 
this  account  by  two  communications  to  the  Halifax  Courier,  April  13  and  20  list, 
the  particulars  of  which  are  drawn  from  the  Canadian  archives,  Baine*B  edition  of 
Alex.  Henry's  travels,  and  Masson's  *  Bourgeois  de  la  Cie.  du  Nord-ouest'  In  hi* 
*  Voyages  from  Montreal  ...  in  1789  and  1793,'  Alex.  Mackenzie,  commemorated 
in  the  Mackenzie  river,  testifies  to  the  hardihood  with  which  Joseph  Frobieher 
"braved  every  kind  of  hardship"  and  penetrated  to  55°  26'  N.  and  103J®  W.; 
and  how,  later  on,  his  brother  Benjamin  penetrated  further  west  still,  as  Cu*  i" 
55°  20'  N.  and  108°  W.  The  journal,  again,  of  the  two  fur-trading  Alexander 
Henrys  relates  that  in  September,  1775,  Joseph  and  his  brother  Thomas  overtook 
him  (Henry)  westward  of  Lake  Winnipeg.  From  Cumberland  House  (whsre, 
on  his  fatal  expedition,  Sir  John  Franklin  erected  a  still  standing  sundial)  Henry 
and  the  Frobishers  pushed  on  to  Beaver  lake.  In  all,  a  party  of  forty-three,  tbcf 
there  built  a  quadrangle  of  houses,  and,  in  spite  of  a  temperature  32®  below  PS^ 
did  some  very  successful  fishing.    IHring  of  the  monotony,  Henry,  on  January  1 
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1776, left  BsKTwltke  for  tbeplflinB.JosaphcoDvoyiDg  him  l^Omilflfl  !o  CumlwrUnd 
Hotim  **■  nm  feat  of  friendiihip,  conaidiriDg  the  dimate."  Tletuming  QBXt 
AfVi],  Haniy  Mt  out  with  Joseph  Frobi«her  to  the  Churchill  river.  Arriving  thsre 
June  15,  tbej,  together  with  Thomaa  Frobisber,  made  thoir  way  450  milei  farlker 
wot  to  the  country  of  Lako  Arabtithi-ow.  Thence  Thomas  departed  to  the 
IndiAiu'  country,  while  Elenry  and  Joseph  proceeded  lo  Montreal,  finding  it 
(October  15)  under  the  protection  of  Qeneral  Btirgoyne.  JoHsph  and  Benjamin 
[iroepered  in  trade,  became  magietraten,  and  lived  in  hospitable  affluence.  On 
a  vinit  -if  one  of  Qeorge  ItT.'a  sodh  to  Canada,  Joseph  entertained  him  a^  his  gucHt 
At  Montrmi.  A  foremost  partner  in  1819  of  the  North- West  Company,  of  which 
.Inwiih  and  Thomu  Frobisher  were  chief  ronodcrt,  was  Benjamin,  a  eon  or  n»phew 
or  Jtecph.  Taking  part  in  a  actiHtc  at  Grand  Rapid  portage  belwocn  the  Hudson 
hay  BnJ  North-West  Companiea  in  June,  1819,  Benjamin  rcceivod  a  blow  uUiraatoly 
causing  his  death.  The  connection  of  these  Frobishcra  with  the  Gliswhothau 
navigator  in  not  conclusively  establipihed.  The  family  ia  traced  Inick  to  the  birth, 
ill  1  fiSA,  of  Benjamin,  father  of  Joseph  Frobisher,  the  father  of  the  above- menlioned 
far-traders,  and  of  WtUiam  and  Nathanael.  Dr.  J.  Martin  Frobisher,  gran<l80D  of 
William,  and  now  resi'Ung  in  Leeds,  pooMiiBen  the  roat-of-arms  which  his  fiitber 
Inltt  him  bad  been  presentnl  by  Queen  Elizabeth  to  Sir  Martin,  and  since  handed 
down  from  generation  to  generation.     The  Frohisbers  »f  this  narrative  came  (il  is 

E-oil)  from  NormBnt.)n,  also  thi^  birth-ptaco  of  thi  EUsfibcthnn  navigator. 
r.  Otto  Pettflimn  on  tbe  Inflnenoe  of  loe-melting  on  Ooeanio 
CiroolatioD.* 
r 
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onKAT  part  of  this  pajier   is  occupied  by  a   description   of   the   physical   and 

laroical  condition  of  sea-n-ator,  which  seems  more  appropriate  to  the   Chemical 

■,y  than  to  the  Koyal  Qeographical  Society. 

Certain  statements  are,  however,  made,  and  theoretical  conclusions  drawn  front 

than*   statoments,   and  I   propose  to  remark  on  these,  and  to  show  bnw  far  the 

theoretical  conclusionB  agree,  or  disogree,  with  tbe  ascertained  facia. 

itatcd  on  page  2)^1  that  "  The  Russian  section  of  tbe  Tnterpational  Investi- 

pliuD  of  tbe  sea  has  discovered  a  bottom  current,  along  the  coast  bank  of  Nnvayn 

~     lya,  tbe  salinity  of  which  f35  per  tnille.)  equals  that  of  the  Ou!f  Btrenm  water 

the  Norwegian  sea,  and  whose  temperature  is  about  I'^'T  or  morn  bel<>w  xero. 

lis  ia  tbe  coldest  and  saltest  water  known  to  exist  on  the  pjlobe." 

Dr.  Petterason  seems  to  be  unaware  that  Sir  John  Ross,  in  lrtl8,  in  lat,  72"  23' 

JJ.,  long.  73°'7'  W.,  obtained  a  bottom  tomperature  of  —T-G  C.     On  this  occasion 

the  tbermometen  were  lowered  successively  to  depths  of  TiOO,  600,  TOO,  800,  an<1 

1000  fathoms,  and  the  temperatures  obtained  decreased  as  the  depth  increased. 

[n  the  same  year,  in  lat.  6G°  50' N.,  long.  00'^  30'  W.,  the  temperature  at  a  depth 
of  100  fathoms  was  -0"-9  C,  at  200  fathoms  -l'-7  C,  at  400  fathoms  -2°-2  C, 
■ttd  at  660  fathoms  -3''-6.     Farther  south,  on  October  4,  1818,  in  lat.  61°  41'  N., 
boiE.  62°  IC  W.,  the  temperature  at  iloO  fathoms  was  -f-£''0  C,  whilst  at  the 
+  4"  C,  the  ti^miiorature  of  the  air  being    +:;°-T  C.      The   above 
lAaerrations  wore  checked  by  Hit  Edward  Sabine,  who  accompanied  .Sir  J.  Koss  on 
:peditiou. 
Prom  conclusions  drawn  during  the  voyage  'if  H.M.S.  Challengfr,  it  is  evident 
Ihat  the  results  oblainod  in  the  lirst  two  obsorvatiiiim  in  Itaffin  bay  show  that  that 
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area  is  sepnmtedby  asubmarino  ridge  from  the  poBition  of  the  iMtobsDTTltion  ewt- 
ward  of  HudsoD  strait,  as  also  from  the  Atlantic. 

It  ia  stated  on  page  2S'i  that  the  Atlantic  is  bjdrographicallj  an  UDknown  eea 
— "a  mare  tncognitam" 

1  cannot  usderstiind  what  Dr.  rcttersflon  meana  hj  this,  for  tlie  Allaotic  ia  fairly 
well  Eounded,  ita  deeps  and  ridges  can  be  drawn  with  some  degree  of  confidence, 
and  its  tempera  lures  from  the  surfnce  downwarda  have  been  ascertained  in  many 
positions.  Nor  has  the  chemical  condition  of  its  waters  been  neglected,  as  will 
be  seen  by  refcrrinj;  to  the  report  on  the  FhyHcs  and  Chomietry  of  tlie  ChalUngtr 
Expedition,  by  Prof.  W.  Dittmar,  f.r.b.b.,  of  London  and  Edinburgh. 

Dr.  Pettersson  oxperiroents  with  pieces  of  ice  in  a  small  receptacle,  and  from  tha 
reKuItfl  thus  nbtained  evolves  a  theory  of  oceanic  circulaljon.  There  dues  not  ajipeor 
to  bft  anything  new  in  siurh  eiperirncnts,  which  are  much  the  same  as  IhoBO  made 
by  the  Into  Dr.  W.  B.  Carpetilnr  in  I8G9  and  1870,  after  the  first  iiceanic  inventiga- 
tioTis  carried  out  ill  H.H.  ships  Lightning  and  I'firnvpinf. 

Dr.  Pottei'saoii  utAten  (p.  28!))  that  the  ice-melting  experiments  show  how  a  cohl 
RUrront  is  set  up  on  the  surface  when  ice  melts,  and  how  cold  and  salt  botti^on 
watt'r  K  formed,  which  flcwfl  on  until  stopped  bj  sonic  hindrance,  and  then  builds  up 
into  n  wall  of  cold  water  against  this  hindrance.  Also  (p.  284}  Chat  in  the  Atlantic 
the  ice-melting  takes  place  in  the  Arctic  as  well  as  the  Antarctic  Kegions,  ami  thus, 
in  this  sea,  cold  bottom  currents  from  both  hemispheres  meet  below  the  equator. 

If  this  theory  agreed  with  the  facts,  we  should  expect  the  bottom  water  in  the 
Atlnntic  to  he  of  the  same  temporal.ure  from  the  Arctic  to  the  Antarctic  R^ions,  or, 
if  any  change  occurred,  as  the  currents  flowed  at  the  bottom  towards  their  meeting- 
placo  at  the  equator,  the  temperature  might  possibly  show  a  slight  gradual  increase. 
Rut  this  does  not  agree  with  the  facts  as  ascertained  from  actual  observation,  for  it 
is  found  that  the  bottom  temperatures  of  the  Atlantic  differ  in  different  areas.  In 
the  Arctic  |)art  of  t!ie  Atlantic  the  bottom  temperature  is  1"  C,  or  upwards,  below 
xern ;  in  the  Antarctic  part  of  the  Atlantic  the  bottom  temperature  is  about  tlie 
Mme  as  in  the  Arctic ;  in  the  eaiitem  part  of  the  Atlantic  the  bottom  temperature 
is  from  2''-2  C.  to  2'''8  0.,  id  depths  exceeding  2000  fathoms ;  whilst  in  the  weet«m 
part  tlie  bottom  temperature  of  the  North  Atlantic  ia  2''-3  0.,  and  of  the  South 
Atlantic  0°-4  C.  to  I°'2  C,  in  depths  exceeding  2000  fathoms ;  a  bottom  lem|>era- 
tiire  of  0°  8  0.  h«vinf!  been  obtained  not  far  from  the  equator  in  laL  1°  45'  S.,  long. 
30°  58'  W.,  in  18T3,  at  a  depth  of  247.^  fathoms.  TbcKo  differences  are  not 
gradual,  but  abnipt,  when  the  <Iepths  are  equal,  for  bottom  temperatures  at  aqnal 
depths  have  been  recorded  as  differing  5'''G  0.  in  a  distance  of  16  miles ;  thtu  in 
lat,  60°  31'  N.,  long.  8"=  14'  W^  the  depth  beiug  420  fathoms,  the  bottom  tempora- 
ture  was  found  to  be  O""!  fl.,  whilst  in  lat.  60"  17'  N.,  long.  8°  32'  W.,  the  depth 
being  423  fathoms,  the  bottom  temperature  was  found  to  be  5'''5  0, 

Moreover,  in  the  North  Pacific  ocean  there  ia  a  fairly  uniform  bottom  tempera- 
ture of  V-7  C.  at  depths  exceeding  2000  fathoms,  and  as  this  ocean  is  shut  off  from 
the  Arctic  by  Bering  strait,  it  certainly  proves  that  it«  low  bottom  tempraturea  are 
derived  from  the  Antarctic  Ilegions,  and  as  in  no  part  of  the  North  Atl.intic  do  thera 
apjiear  to  be  bottom  temperatures  within  0''*5  C.  as  low  as  in  the  North  PaciGc,  it 
is  jiistitiablc  to  conclude  that  the  cold  water  at  the  liotlom  in  the  Atlantic  ia  derived 
fmni  Antarctic  sources  alone  ;  and  this  is  further  confirmed  by  the  fact  that  its 
temperature  shows  a  slight,  though  very  slight,  increase  as  its  distance  from  tha 
Antarctic  Regions  tncreases — that  i»,  when  ihe  depth  exceeds  2000  fathoms. 

It  therefore  appears  that  Dr.  Feltersson's  contention  that  tho  Atlantic  bottom 
water  is  derived  from  Arctic  as  well  as  Aotarclic  Ilegions  cannot  be  maintained. 
In  a  preceding  parni^ph  it  has  been  shown  that  different  areas  in  the  AHanUet 
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show  differences  in  the  bottom  temperature  at  equal  depths.  This  was  apparent 
very  early,  when  oceanography  first  began  to  be  systematically  studied  in  1869-70, 
for  the  results  of  the  temperatures  obtained  in  the  Lightning  and  Porcupine  revealed 
this  fact.  The  reason  why  such  different  results  were  obtained,  in  adjacent  areas 
at  equal  depths,  was  not  understood  until  the  more  extended  investigations  of  the 
ChaUenger  in  1872-76  were  undertaken.  During  that  voyage  it  was  found  that  the 
bottom  temperatures  of  certain  seas  remained  constant  below  a  certain  depth,  thus — 

The  western  pwt  of  the  Moditerranean  has  ai   ,2.go  p.  y^^^^  44^8  of  100  fathoms, 

oonstant  temperature  of  > 

The  eastern        ditto                   ditto  13«-5  „  „  100  „ 

„   Re<l  sea  has  a  oonstant  temperature  of  22^*0  ,,  „  100  „ 

„   Suluaea           „              „              „  10''-3  „  „  400  „ 

„   C'«1el)eBSoa      „              „              „  3*>-7  .,  „  800  „ 

„  Bandasea        „              „              .,  3<»-3  „  „  900  ^ 

„  China  sea         „              „              „  29S  „  „  800  „ 

As  there  was  no  question  that  both  the  Mediterranean  and  Red  seas  were  separated 
from  their  adjacent  oceans  by  submarine  ridges,  it  appeared  almost  certain  that 
submarine  ridges  must  separate  the  other  above-named  seas  from  their  adjacent 
oceans,  and  I  ventured  to  predict,  at  the  meeting  of  the  British  Association  at 
Glasgow  in  1876,  that  a  submarine  ridge  must  separate  the  cold  water  at  the 
bottom  of  the  Arctic  basin  from  the  Atlantic,  although  no  indication  of  such  a 
ridge  had  been  then  discovered.  In  1880,  and  again  in  1882,  a  complete  exploration 
of  the  area  between  the  Scottish  coast  and  the  Fasroe  islands  was  undertaken, 
and  the  submarine  elevation  discovered  which  now  bears  the  name  of  Wyville 
Thomson  ridge.  This  was  sufficient  to  prove  that  si^bmarine  ridges  must  exist 
between  adjoining  areas  whose  bottom  temperatures  at  equal  depths  differed 
materially,  and  showed  how  the  cold  bottom  water  of  the  Arctic  basin  was  prevented 
from  flowing  into  the  Atlantic.  Moreover,  the  temperature  observations  taken  then, 
and  subsequently,  show  that  not  only  are  the  temperatures  at  the  bottom  oonstant, 
but  that  there  is  reason  to  believe  that  all  temperatures  below  depths  of  100  fathoms 
remain  fairly  constant,  as  shown  in  the  table  on  the  following  page. 

It  is  not,  then,  correct  to  say  that  cold  bottom  water  flows  on  until  stopped  by  some 
hindrance,  and  then  builds  up  into  a  wall  of  cold  water  against  that  hindrance ;  but 
rather  that  when  areas  are  separated  into  basins  by  submarine  ridges,  the  bottom 
temperature  in  each  area,  cut  off  from  the  general  circulation,  depends  partly  on  the 
height  of  the  ridge,  and  partly  on  the  mean  minimum  temperature  of  the  surface 
over  the  area  in  question. 

On  p/285  of  Dr.  Pcttersson's  paper  it  is  stated  "  that  in  tlie  Atlantic  not  only  do 
the  cold  bottom  currents  meet  in  the  equatorial  region,  but  they  are  formed  there 
into  a  mountain  of  cold  bottom  water,  and  that  we  find  here  an  explanation  of  the 
remarkable  fact  that  in  one  of  the  Earth's  warmest  localities,  the  Guinea  gulf, 
where  the  surface  temperature  is  28°  C,  there  is  a  temperature  of  4°  to  5°  C.  at  some 
100  metres  below  the  surface.  TTiis  is  prohibJy  an  effect  of  the  updrift  occasioned 
hy  the  ice-melting  in  the  polar  seas.** 

In  tlie  table  of  temperatures  given  below,  it  will  be  seen  that  at  a  dei)th  of 
200  fathoms'  the  temperatures  differ  but  slightly  in  positions  in  60°  N.  lat.  and  in 
3°  N.  lat,  which  does  not  look  as  if  there  was  much  uixlrift.  I  quite  admit  that 
the  cold  water  at  the  bottom  of  the  ocean,  which  is  open  to  an  area  on  which  there 
is  ice,  will  derive  its  low  temperature  from  the  being  in  constant  contact  with  the 
ioe,  no  matter  whether  the  ice  melts  or  not ;  and  it  is  certain  that  if  the  ocean  water 
was  fresh  instead  of  salt,  the  whole  of  the  ocean,  excepting  a  small  depth  below 
the  surface,  which  would  be  affected  by  the  radiant  heat  from  the  sun,  would  be  at 


a  tomperaturo  of  about  4"  C,  the  point  of  maximum  density  of  frenh  water.     From 
observation,  it  does  not  appear  tbat  the  aim's  beat  has  miieh  eCFect  at  depths  eiceed- 
iog  100  fathoms ;  therefore,  it  the  ocean  was  filled  irith  fresh  water,  ita  temperature 
would  probably  docreaBe  grailuallj  to  a  depth  of  100  rathoras,  and  then  remain 
constant  at  a  temperature  of  i"  C.     There  is  no  rewon  to  believe  that  direct  radia- 
tion from  the  aun  has  any  more  effect  on  salt  water  than  on  frosh,  and  therefore 

greatly  exceed  4"  C.  extend  to  depths  in  some  cases  over  1000  fathomii  below  the 
surface? 
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There  is  no  doubt  tbat  this  'a  owing  to  the  ocean  being  composed  of  salt  water,  and 
not  fresh.    Salt   water,  like  freeh,  eipands  with   temporature,  but   when  it   is 
evaporated  the  salt  remains  and  malces  it  heavier  than  the  water  beneath;  oons»- 
qiiontly  it  links  and  carries  down  its  heat  with  it.     A  good  illnstration  of  this  i» 
found  in   the   last  two   columns  nf  the  Table  of  Tcraiierituroa  of  Sea-waters  in 
ilifferent  years.     It  will  be  scon  tli«t  in  1873.  when  the  surface  temperature  waa        , 
25°-5,  tlie  temporatarea  below  the  surface  decroase.1  more  gradually  to  a  depth  of        , 
100  faihoms  than  in  1876,  when  the  surface  temperature  was  2R'-9  C— 4^°  higher. 
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The  temperature  of  the  upper  water,  being  much  lighter  in  the  latter  case,  descended 
more  slowly.  In  the  first  place,  its  specific  gravity  was  1*02324  at  its  temperature 
of  25^*5  G. ;  in  the  second,  its  specific  gravity  was  1*02210  at  its  temperature  of 
28^*9  G.  At  a  temperature  of  15^*56  G.  the  specific  gravity  would  be,  for  the  first, 
1-02589,  and  for  the  second,  1*02578. 

It  is  this  sinking  of  the  warm  water  which  heats  the  water  in  the  eastern  part 
of  the  North  Atlantic,  raising  its  temperature  to  4^  G.  at  depths  of  over  1000 
fathoms,  and  this  water  is  probably  derived  from  the  outflow  of  Mediterranean 
water,  over  the  ridge  separating  that  sea  from  the  Atlantic,  rather  than  from  the 
Gulf  Stream;  for  Mediterranean  water  has  a  much  higher  specific  gravity  than 
Atlantic  water,  and  would  consequently  sink  when  it  got  into  the  Atlantic,  and 
convey  its  temperature  to  considerable  depths.  At  any  rate,  it  is  only  here  that 
comparatively  high  temperatures  exist  at  depths  of  1000  fathoms,  and  it  is  only 
here  that  a  large  basin  exists  which  discharges  heated  water  of  a  higher  specific 
gravity  than  that  in  the  basin  which  receives  it.  The  Japan  Stream  in  the  Pacific 
is  similar  to  the  Gulf  Stream  of  the  Atlantic,  yet  the  Pacific  does  not  show  tempe- 
ratures'of  4**  G.  anywhere  below  depths  of  700  fathoms. 

So  far  as  cold  temperatures  in  the  equaltorial  zone  are  concerned,  I  would  draw 
attention  to  the  fact  that  these  cold  temperatures  are  near  the  land  off  which  the 
wind  blows.  The  most  typical  instance  is  the  west  coast  of  South  America.  Here, 
at  Gallao  in  12^  S.  lat.,  the  surface  temperature  is  15^*5  G.,  which  is  the  coldest 
surface  temperature  in  such  a  low  latitude  in  the  world,  and  there  can  be  little 
doubt  that  this  is  due  to  the  wind  blowing  away  the  surface  water  and  causing 
the  water  immediately  beneath  to  rise  up  and  supply  its  place,  but  not  the  water 
from  the  bottom. 

Dr.  Pettersson  considers  that  tbe  so-called  cold  wall  between  the  Gulf  Stream 
and  the  coast  of  North  America  is  also  due  to  a  rise  of  the  bottom  water ;  but  I 
would  point  out  that  the  surface  temperature  of  this  cold  wall  rises  in  August  to 
over  21°  G.  off  New  York,  and  to  over  16°  C.  off  the  coast  of  Nova  Scotia.  It  is 
at  that  time  warmer  than  the  surface  water  round  the  British  Islands,  although 
there  are  icebergs  on  the  Newfoundland  banks,  and  tlie  surface  temperature  there 
may  fall  to  J)'^  C.  or  under. 

I  think  the  fact  that  a  large  number  of  cold  rivers  are  discharging  into  the  space 
between  the  Gulf  Stream  and  the  coast  of  North  America  in  the  winter  and  spring 
has  been  overlooked.  The  rivers  bring  down  large  quantities  of  cold  fresh  water 
and  fresh-water  ice,  which  cannot  get  past  the  northern  edge  of  the  Gulf  Stream,  and 
which,  being  lighter  than  the  ocean  water,  remains  on  the  surface,  and  makes  the 
so-called  cold  wall  between  the  Gulf  Stream  and  the  shore.  After  the  snows  have 
melted  and  the  spring  freshets  from  the  rivers  are  over,  the  surface  water  quickly 
becomes  warm,  and  remains  warm  until  the  prcvaDing  cold  winds  of  autumn  and 
winter  set  in,  when  the  contrast  between  its  temperature  and  that  of  the  Gulf 
Stream  again  becomes  most  marked.  But  even  in  November  the  surface  water  off 
New  York  is  about  the  same  temperature  as  that  on  the  west  coast  of  the  British 
Islands,  although  one  is  supposed  to  be  cold,  owing,  it  is  said,  to  the  Labrador 
Current,  and  the  other  warm,  owing  to  the  Gulf  Stream.  In  my  opinion,  neither 
tbe  Labrador  Gurrent  nor  this  uprising  of  the  bottom  water  causes  this  phenomenon, 
but  simply  the  rivers  of  cold  and  often  frozen  water  discharging  into  this  area  from 
the  Chesapeake  northward  to  the  St  Lawrence. 

In  the  Challenger'^  voyage  the  specific  gravity  of  the  water  was  1*025  at  a 
temjKjrature  of  16°'56  C.  against  1*027  to  the  eastward  of  the  Gulf  Stream  and 
1*0207  in  the  Gulf  Stream  itself. 

In  conclusion,  I  would  ol)8erve  that  it  is  impossible  to  evolve  a  theory  of  oceanic 
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circulation  from  one  factor  alone  of  the  many  factors  which  inflnenoe  that  circulation. 
To  take  into  consideration  the  effect  only  of  salt-water  ice,  and  ignore  fresh-water 
ice ;  the  discharge  of  heated  water  of  a  high  specific  gravity  from  the  Mediterranem 
basin  2000  miles  in  length ;  the  effect  of  wind,  which  is  sufficient  to  canse  a  yaria- 
tion  in  the  level  of  the  Baltic  sea>  at  Kronstadt^  of  13  feet ;  and  almost  as  mach  in 
the  river  Plate ;  and  the  effect  produced  by  barometric  pressure,  and  the  surface 
currents — is  not  the  method  to  judge  of  the  resultant  force,  which  is  due,  more  or 
less,  to  all  these  factors,  and  therefore  J  do  not  think  Dr.  Pettersson's  concluaons  can 
be  accepted,  although  he  certainly  adds  to  our  knowledge  by  the  investigations  he 
has  undertaken.  T.  H.  Tizard. 
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Additions  to  the  Library, 
By  EDWARD  HEAWOOD,  MA..,  Librarian,  B.G.S. 

The  following  abbreviations  of  noons  laid  the  adjectives  derived  from  them  are 
employed  to  indicate  the  sonroe  of  articles  from  other  publications.  Geognphioal 
names  are  as  a  role  written  in  fall : — 

A.  =  Academy,  Academie,  Akademie.  Mag.  =  Magazine. 

Abh.  =  Abhandlungen.  ,   Mem.  (M^m.)  =  Memoirs,  M^oires. 

Ann.  =  Annals,  Annates,  Annalen.  Met  (m^t.)  =  MeteorologioaL 

B  =  Bulletin,  Bollettino,  Boletim.  P.  =  Proceedings. 

Col.  =  Colonies.  R.  =  Royal. 

Com.  =  Comraeioe.  Rev.  (Riv.)  =  Review,  Revue,  Rivista. 

C.R.  =  Comptes  Rendes.  '  S.  =  Society,  Sooi€t€,  Selskab. 

E.  =  Erdkunde.  So.  =  Soience(8). 

G.  =  Geography,  Gdographie,  Geografia.        Sitzb.  =  Sitztmgsberioht. 

Ges.  =  Gesellschaft.  T.  =  Transactions. 

I.  =  Institute,  Institution.  Ts.  =  Tijdschrift,  Tidskrift. 

Iz.  =  Izvestiya.  V.  =  Vorein. 

J.  =  Journal.  Verb.  =  Yerliandlungen. 

Jb.  =  Jahrbuoh.  W.  =  Wissenschaft,  and  compounds. 

k.k.  =  kaiserlich  und  koniglich.  Z.  =  Zeitschrift. 

M.  =  Mitteilungen.  Zap.  =  Zapiski. 

On  account  of  the  ambiguity  of  the  words  octavo^  quarto^  etc.,  the  size  of  books  in 
the  list  below  is  denotod  by  the  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half-inch.    The  size  of  the  Journal  is  10  x  6^. 

A  selection  of  the  works  in  this  list  will  be  noticed  elsewhere  in  the  "  JonmaL" 

EUROPE. 

Alps— Eastern.    Naturw.  W^ehewchrift  21  (1906):  801-808,  817-822.  Grfiia. 

Naturbetrachtungon  ira  bayriBoh-tirolischen  Ilodigcbirgo.  Von  J.  Griiss.  ]yith 
lllnxtrntvni*. 

Alps  -Glaciers.  llir.  Q.  Jtaliann  13  (1900) :  453  407.  Toniolo. 

Riscontri  su  re(?(^nti  oscillazioni  dei  ghiacciai  (l(;i  gnippi  Sorapiss  o  Cristallo  nelle 
Alpi  Cadorine  (Aulunno  1905)  esegulti  dal  Dott.  Antonio  Renati  Toniolo.  With 
Ma2)x  and  Illw*traHonn. 

Alps — HistorioaL  CooUdge. 

Somo  eiirly  visits  to  Zormutt  and  Saaa.  By  W.  A.  B.  Coolidge.  (Reprinted  firom 
tlio  Alpine  Journal,  Novcmtxjr,  1906,  and  Fchruary,  1907.)  London,  1907,  Siio 
8|  K  5J,  pp.  84. 

Austria— Anthropogeogpraphy.  Firbai. 

ForBcJiungiu  d*ntx.  Lanfleit-  u.  VoVo'k.  16(190il):  401-550. 

Anthropogeographiflclio  Problome  aus  dem  Viortol  Untorm  Manhartsberge  in  Nie- 
(Icrostnrroich.     Von  Dr.  Oskar  Firl>a.M.      With  Maps  and  Uiaijram^. 

See  note  at  p.  331 «  ante. 
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AuBtria — ^Bohemia.  Bchnader. 

UebcT  die  Entwickelung  des  Kartenbilded  yod  Hohmon.  Ein  Beitrag  zur  Ge- 
sohicbte  der  Geogniphie  dieses  Laudes.  Von  Dr.  Karl  Schneider.  Sizu  9  x  ii,  pp. 
50.     FactimUe  Map». 

Carpathians.  BJ3.0.  Bamdnd  27  (190G)  :  148-167.  Martonne 

Notice  explicative  des  reliefs  du  Paringu  et  de  Soarbele  (Kurpathes  mendionules). 
Par  E.  de  Martonne.     With  Belief  mapt, 

English  Channel — Tnnnel.  

Nineteenth  Century  61  (1907) :  173-194 ;    and  Supplement,  pp.  13G. 

The  revived  Channel  tunnel  project.    [By  various  writers.] 

Bnrope.  Hettner. 

(xrundziige  der  Landerkundc.  Yon  Dr.  Alfred  Hettner.  I.  Band :  Europu. 
Leipzig :  Otto  Spamer,  1907.  Size  9x6,  pp.  xvi.  and  738.  Maps.  Price  16m. 
PreeefUed  by  the  FublisJur.    [See  review,  ante,  p.  320.] 

United  Kingdom — Hydrology.  Baldwin-Wiseman. 

QuarL  J.  Geol.  8.  63  (1907):  80-105. 

Tiie  influence  of  pressure  and  i)oro8ity  on  the  motion  of  sub-surface  water.  By 
W.  11.  Italdwin-Wiseujan.     Willi  Maps  and  Diagraiw. 

United  Kingdom—Ireland.     Geohijicid  Mag.,  Dec.  v.  4  (1907) :  17-20.  Reed. 

Notes  on  some  coustal  features  in  Cu.  Waterford.  I.  Foruaglit  Strand.  By  F.  K. 
Cowpor  Keed. 

United  Kingdom— London.    B.G.S.  Philadelphia  6  (1907) :  15-29.  Jobnion. 

A  study  of  London :  an  essay  in  human  geography.     By  Emory  H.  Johnson. 

United  Kingdom— SootUnd.     T.B.8.  Edinburgh  45  (1907) :  407  -490.  Wedderbum. 

The  temperature  of  the  fresh-water  loohs  of  Scotland,  with  special  reference  to 
Loch  Ness.  With  appendix  containing  observations  made  in  Loch  Ness  by  members 
of  the  Scottisli  Lake  Survey.     By  E.  M.  Wedderburn.     With  JJiagrams. 

Western  Enrope- Meuse.    B.S.  Beige  Q.  20  (1906):  Proces-Verbaux,  171-178.     Pohlig. 
Une  ancieune  embouchure  do  la  Meuse,  pr^s  de  Bonn.     Par  H.  Pohlig. 

ASIA. 
Central  Asia.  Pntterer. 

Durch  Asien.     Erfahrungen,  Forschungen  und  Sammlungen  walireud  der  von 
Amtmaiin  Dr.  Uolderer  untemommenen  Reise.  .  .  .  Von  Dr.  K.  Futterer.  fortgesetzt 
von  Dr.  Fritz  Noetling.     Band  ii.      Geologische  Charakter-Bilder.     Erster  Teil.    . 
Berlin  :  D.  Keimer,  190.").     Size  11x7^,  pp.  xvi.  and  394.    Mapt  and  Illwtrations. 
Price  20m.     Presented  by  the  Publishtr.     [To  be  reviewed.] 

Central  Asia.  Obmoheff. 

Expedition  to  thr  Barlik  and  Tarbagatai  in  1905.  Preliminary  Report.  By 
V.  A.  Obruelieff.  Tomsk,  1907.  Size  lOJ  x  6J,  pp.  22.  [In  Russian.]  PretetUed 
by  the  Authttr. 

See  note  in  the  Journal  for  August,  1906  (p.  180). 

Central  Asia— Transport.        G.  Ts.  19  (1907-8):  18-32.  Olofsen. 

Samfaordsels-  og  Transportmidler  i  Indre- Asien.     Af  Ole  Olufseu.     With  Jlluetr. 

China— Kiangsi.  Z.  Gis.  E.  Berlin,  1907:  177  182.  Wegener. 

Ueber  seiin^  BeiHc  durch  die  Provinz  Kiangsi.     Von  Dr.  (*eorg  Wegener. 
See  note  in  the  August  number,  p.  211. 

China— Kwang-si.  B.S.G.  Lyon  21  (1906):  169-205.  Pran9ois. 

En  mission  au  Kouaiig-si.     Par  le  Lieut,  (i.  Fran9ois. 
Gives  a  general  sketch  of  the  provinoe,  and  discusses  the  French  relations  with  it. 

Chinese  Tnrkestan.     B.  American  O^.  89  (1907) :  65-77, 137-146.  Huntington. 

Lop-Nor — a  Ohinese  lake.     By  Ellsworth  Huntington.     With  Map. 
See  note  in  the  June  number,  p.  674. 

Chinese  Turkestan  and  Tibet.     Globw  91  (1907) :  133-138.  Zngmayer. 

Eine  Reise  durch  Ostturkestan  und  Westtibet.  Yon  Dr.  Ericli  Zngmayer.  With 
IllwtratioM. 
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Diitoli  Eaft  IndieB— Sumatra.  DmIn 

Ts.  K,  Nederlaiul.  Aardrijhfk,  OenooU.  M  (1907) :  20i-212. 
Notu  over  het  Ala»-luud.     Dour  (r.  C.  E.  van  Daalen. 

India — Bnrma.  Wthrl 

Zur  Wirtschaftd-  und  Siedlungs-Cieographie  von  ObcT-Barma  nnd  den  NdrdUohen 
Shan-Staaten.  Von  Dr.  Hans  J.  Wekrli.  (Separatabdmck  aos  WiMeMehafUirhe 
Beilago  zum  Jahruabericht  der  (leogr.-Ethnogr.  Geaellaohaft,  1905-6.)  Zllrieh, 
1906.     Size  9  X  <N  pp.  130.    Map*  and  lUustraUont,    PreamUd  5y  the  Amtkor. 

AFBICA. 

AbyMunia.  B.SJi.  Italiatm  8  (1907):  32:^330. 

Un  convento  trogluditicu  ad  £cck  presao  Addis-Abeba.  Del  Dott  Lincoln  de 
Ciifltro.     With  Ultutraiions. 

On  u  grutto,  partly  at  least  artificial,  which  Bocms  to  date  from  the  early  Poriiigae;^i«; 
period. 

Africa— Volcanoes.    Munchener  G.  Studien  18  (I90G):  pp.  ii.  and  218.  Bimmftr. 

Der  aktive  Vulkanlsmus  unf  dcm  afrikauischen  Festlunde  und  den  afrikanischen 
Inscln.    Von  Haus  Simmer. 

British  East  Africa.  

Elaat  Africa  l*rotectoratc.  Report  for  1905-6  (Colonial  Keports,  Annual  No.  519. 
1907).     Size  9*  X  (i,  pp.  138.     PHce  Id. 

British  East  Africa.  


Handbook  for  East  Africa,  Uganda,  and  Zanzibar,  1907.  Mombasa,  [not  daied]. 
Size  7i[  X  5,  pp.  300  and  iv.     Map.     Price  28.    Presented  by  the  Editor. 

Canaries— Climatology.    Metcorohgischc  Z,  24  (1907) :  64-74.  Borchsrd. 

Eiu  Beitrag  zur  Klimatologic  der  Kanarisclien  Inseln.  Von  Dr.  Oscar  Burt'hard. 
With  Diagram. 

Cape  Colony— Orography.     B.  American  G.S.  38  (1906) :  59a-623.  Dftfii. 

The  mountuiuB  of  BouthornmoBt  Africa.  By  W.  M.  Davis.  With  Map  and  Uhu- 
tratiomt. 

Congo  State.  B.S.R.G.  Anven  30  (1906) :  5-26.  

Mauifedtation  en  riionneur  des  Exploratours  beiges  au  Congo,  20  Janvier,  1906. 

This  paper  is  followed  by  Bkctches,  supplied  by  distingaished  explorers,  of  the 
cH)un!iO  of  discovery  in  different  parts  of  the  Congo  basin,  and  also  by  biog^pbical 
notices  of  the  principal  travellers. 

Congo  State — Ethnology.  Halkia. 

Prof.  JoHi'pli  llalkin.  Quelques  peuplades  du  dietriot  de  FUele  (Etat  Indcpendant 
du  Coni;*)).  Monngraphies  ethnographiquen.  Fascicule  I.  Introduction.  Let 
Abtibuu.  Lii*«re.  11K)7.  Size  10  x  t)i,  pp.  150.  Map  and  lUuBtraiion*.  Preisenied 
by  tlie  Author. 

Congo  State— Bailway.       Mouvement  G.  24  (1907) :  97-101.  Wantert. 

liO  (.'liemin  do  for  deu  Stanley  FalU.    Par  A.-J.  Wautcrs.     With  Map  and  Portrait. 
Tlic  portrait  is  of  M.  Adam,  the  cliicf  engineer. 

Congo  State— Bailways.     ^/mcrcfn^i^  G.  24  (1907):  133-137.  Qoffin. 

Le  chemina  do  for  du  Congo.     Par  L.  (ioffin.     With  Sketch-map. 

Congo  State  -  Bailways.    B.S.R.G.  AnrerB  30  (I90(>) :  114-126.  Thyi. 

Lea  (rhemins  de  fer  an  Congo.     Par  lo  Ctdonol  TJiya. 

Egypt— Payam.  Survey  Note$  (Cairo)  1  (190G) :  lU-15.  

'riie  Salinity  of  BirkLt-il-Qurnn.     By  A.  L. 

Egypt— Public  Works.  Oarstin. 

Report  ui>on  tho  administration  of  t)io  Public  AVorks  Department  in  Egypt  for 
lJM»r).  By  Sir  William  Oarstin.  Cairo,  1906.  Size  11  x  7Ji  pp.  356.  lUuetratiom 
and  Diayramt*. 

French  Congo.  Quofl.  Diphmatiqui.'*  22  (1900):  713-731.  Cambier. 

Le  Congo  fran<;ais.  Scs  ressources.  son  avenir,  ses  projets.  Par  Laciun  Cambier. 
With  Map*  aiid  Diagram^. 

The  author  was  at  tho  head  of  the  recent  railway  survey  (seo  vol.  29,  p.  347). 
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eiVBUi  Bait  Afriea.  Ymer  1906 :  263^^2.  fl()tfBtedt. 

KilimandjaiQ-expeditionens  allmanna  g&xig  ooh  resultat.      Af  Yngoe  Sjostodt 
IFi<A  laustraUoni, 
On  the  Swedish  expedition  of  1905. 

Ottnan  Sait  Africa.    3f.  deuU,  SchtUzgebieUn  10  (1906) :  294-304.     Weale  and  Jager. 

Beiioht  ftber  die  landeskundliohen  Expeditionen  des  Herren  Prof.  Dr.  Karl  Weole 
Qnd  Dr.  Fritz  J&ger  in  Deutsoh-Ostafnka. 

See  note  in  the  Febmary  number  (p.  226)  and  April  (p.  457). 
Barman  Sonth-WMt  Afriea.     M.  a.d.  DeuU.  SchuUgebieten  SO  (1907) :  1-84.    Ottweiler. 

Die  Niederschlags-Yerh'dltnisBe  von  Deatsoh-Sddwestafrika.  Yon  Dr.  Emil  Ott- 
weiler.    With  Maps  and  DiagraiM. 

Bannan  South- West  Africa.    Deutscheg  Kolonialblatt  18  (1907) :  33-34.  

Daa  Minengebiet  yon  Tsumeb. 

Bald  Ooait~Bthnolog7.  Vortlich. 

Globus  80  (1906) :  277-283,  293-297  ;  90  (1906) :  232-237,  249-253. 

Die  Neger  der  Gtoldkiiste.    Von  Dr.  H.  Vortiflch.     With  Illustrations. 

XaaMrnn.  Qlobus  01  (1907) :  1-6,  26-32,  44^7.  HnUer. 

Bamum.    Yon  Hauptmann  a.  D.  Hutter.     With  Illustrations. 

■noeeo.  

Treaty  Series,  No.  4,  1907.  General  act  of  the  International  Conference  at 
Algeciras  relating  to  the  affairs  of  Morocco.  April  7, 1906.  London,  1907.  Size 
9i  X  6,  pp.  78.    Prtotf  4(2. 

Hoioceo— Atlas.  C.B.A.  8e.,  Paris  144  (1907) :  105-107.  Kilian  and  Gentil. 

Sor  I'Aptien,  le  Oault  et  le  Cenomanien  ct  sor  les  caracUires  gen^raux  du  Cretacc 
biferieur  et  moyen  de  I'Atlas  occidental  marocain.  Note  de  W.  Kilian  et  Louis 
OentU. 

■igar— Historical.  Scottish  G.  M^ig.  28  (1907):  58-72.  Johnston. 

The  Niger  basin  and  Mungo  Park.    By  Sir  Harry  H.  Johnston.     With  Map. 
llffaria.  [Egerton.] 

Southern  Nigeria  (Lagos).     Report  for  1905  (Colonial  Reports,  Annual,  No.  507.) 

London,  1906.    Size  9)  x  6,  pp.  50.    Diagrams,    Price  \0d. 

ligeria.  [Lngard.] 

Northern  Nigeria.  Report  for  1905-6.  (Colonial  Reports,  Annual,  No.  516.) 
London,  1907.     Size  9)  x  6,  pp.  130.     Map  and  Diagram.     Price  Is.  2d. 

Uura.  Globus  91  (1907) :  65-66.  Xleut. 

Die  Case  Bilma.    Yon  Oberleutnant  y.  Kleist. 

iovth  Africa— Harbours.    P.I.  Civil  Engineers  166  (1905-06) :  4-70.  Methyen. 

The  Harbours  of  South  Afric^i ;  with  special  reference  to  the  causes  and  treatment 
uf  sand-bars.    By  Cathcart  William  Methven.     With  Map  and  Plans. 

loutli  Afirica— Kalahari.  Globus  90  (1906) :  2U9-302.  Passarge. 

Wassorwirtschaftliche  Probleme  in  der  Kalahari.    Yon  8.  Passarge. 

lonth  Africa— Phytogeography.  Sitzungsber.  K.  prews.  A.  W.,  1906 :  8GG-D06.     Engler. 

Beitrago  zur  Keuntnis  der  Pflauzenformationen  vou  Transvaal  uud  Rhodesia. 
Yon  A.  Engler. 

Based  on  persouul  observatious  during  the  visit  of  the  British  Association. 
South  Africa— Zambezi.    B.S.G,  Lisboa  24  (1U06) :  297-318,  344-353.  Biyar. 

Cnrso  medio  do  Zambeze.  (Extractos  d*um  relatorio.)  Por  Hugo  Stauffeu^^ar 
Bivar. 

liath  Africa— Zambezi.     /.  Anthropologioal  I.  36  (1906) :  159-169.  Lamplugh. 

Notce  on  the  occurrence  of  stone  implements  in  the  valley  of  the  Zambesi  around 
Yictoria  Falls.     By  CI.  W.  Lamplugh.     With  Maps  ajtd  Illustrations. 

Transyaal — Goal.  Mellor. 

Transvaal  Miuos  Department:  Geological  Survey,  Memoir  N(j.  3.  The  geology  of 
Transvaal  Coal-measures,  with  special  refereuco  to  the  W hitbiink  Coal-field.  By 
£.  T.  Mellor.  Pretoria,  lUOG.  Size  9)  x  6,  pp.  GO.  Map^  Sections,  and  Illus- 
iraUans. 
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TripoU— Commercial.     OsUrr.  MoiuiUschrift /.d.  thrierU,  38  (1907):  1-1 
Wirtaohiiftliohe  >'erhaltiiU8o  in  TrijiolituDiuD. 

West  Africa— Boundary.  Globw  90  (190G) :  284-286. 

Aufjgiibun  uud  Kcsultite  der  Sudkameran-Greuzoxpoditiun,  1900-19U2.    Voa  M. 
Moiflol.     With  Map. 

West  Africa— Boundary.  


Treaty  Sorieu.  No.  17.  190().  Agrecmi'nt  Ixitwcon  thu  United  Kingdom  and  Ger- 
muny  rospcotiug  tlie  boundary  between  UritiHh  and  Genniin  territoricv  from  YuU 
Ut  T.ako  Chad.  Signed  at  l^ontion,  March  19,  1900.  linden,  1906.  Size  9}  x  6. 
pp.  10.     Maps.     Frice  la.  10(2. 

See  map  in  the  April  number,  p.  459. 

NORTH  AMERICA. 

Alaska.  B.G.S.  Italiana.  IV.  8  (1907):  12-29.  181-200.  Almagii. 

Lo   preHcnti  condizioni  natumli   ed  ecunomiche  dell'  AUucu.     Del  dott  Uoberti» 

Almagia.     With  Map. 
Alaska.  B.U.S.  Ceol.  Sure.  299  (190<i) :  pp.  G!K).    Baker  and  McCormiek 

Goojrr.iphic  Dit'ti«»nary  of  Alaska.     By  Marcus  Baker.     2nd  edition.     rrejKired  by 

Jameu  Mcl'ormiek. 
Alaska.  B.US.  ihoL  Snrv.  296  (19(M;):  pp.  28.  Priadk. 

The  Yuk<.)n-Tauana  Hetrion,  Ahiska.     Description  of  Circle  quwlnmgle.    By  L.  M. 

Prindle.      With  Map. 
Alaska— Glacial  Erosion.     Popular  Sr.  Mimthly  70  (1907) :  99-119.  Tsn. 

Ulacial  Erosion  in  Alaska.     Hy  Trof.  Kaljih  S.  Tarr.      With  Ulu^tratiim*. 

See  note  in  the  May  number  (p.  592). 

Alaska— Glaciers.  Jtmr/mn  1?  ^\^^  39  (1907):  129  i:{6.  Tarr  and  Martin. 

Position  of  Hubbard  glacier  fnjnt  in  1792  and  1794.  13y  Ralph  8.  Tarr  and 
Luwr<;nco  Martin.     With  Map  and  IUu*tratiun». 

Canada— Fuels.  EUa 

Not<;8  on  thf  mineral  fui.l-aupply  <»f  (anadai.  Hy  W.  W.  Ells.  (From  the  Tran»a&' 
tioin*  of  tlic-  Koval  Socittv  of  Canachi,  S<:cond  series,  1906-07,  vol.  12,  Section  iv.) 
Ottawa,  1900.   *Size  10  x"01,  pp.  2«J7-2vS8. 

St.  Laurence— Niagara  Falls.    Ji.U.S.  GtoL  Surr.  306  (1907)  :  pp.  32.  Gilbert. 

Kate  of  re(;eBttion  of  Nia*rara  Falls.  By  G.  K.  (Gilbert;  accompanied  by  a  report 
t>u  the  survey  of  the  crest,  Ijy  W.  (  arvel  Hall.     With  Maps  atul  IUu*trations. 

See  note  in  the  Monthly  Itccord,  onU;  p.  Hli."). 

United  States  -California.     Vupular  Sc.  Monthly  70  (1907) :  5  18.  Byen. 

The  possibilities  of  Salton  Sea.  By  Cbarles  Alma  Byres.  With  Map  ami 
Illw^tfatiunn. 

See  note  in  the  April  number,  j).  4<>1. 
United  States— Colorado.    B.U.S.  ti*ul.  Surr.  291  (1906):  pi».  186.  Gannftt. 

A  Gazetteer  of  Coh>ra<.lo.     By  Henry  <  iaunett. 

United  States    Colorado.         /.  f.VW(»!/^  16  (19o7;:  15  22.  Siebenthtl. 

Notes  «»u  glaciation  in  the  San^'re  de  l.'risto  range,  (.k)lonulo.  By  V.  E.  Siebuuthal. 
With  lllu*tiatuiiis. 

United  States  -Commercial.  Dove. 

Die  aui;('lsaehHis('hen  lliesiMireiche.  Einc  wirti>ehaft.-4g(M)<>:raphiseii<;  Unteraucliun^r. 
Von  Dr.  K.  Dove.  II.  Die  Vrreiuii^ttn  Stiaten  von  Nordameriku.  Jena: 
H.  Costenoblo,  1907.  Size  9  x  r»,  pi».  iv.  and  Gt>.  Price  2.50m.  Prtitentird  by  the 
Fubtiifher. 

United  States—  Magnetism.  Baaer. 

U.S.  Coast  <in//  Geodetic  Surr.,  lUp.,  1906.  Appendix  3:  pp.  105-210. 
Kesults  of  Majrnetic  Observations  made  by  tlie  (.'t)ast  and  Geodetic  Survey  botwet-n 
July  1,  1905,  and  June  :t0,  1900.     By  I..  A.  Bauer.      ll'iU  niwtration. 

United  States  —Magnetism.  Baaer. 

P..S.  Coast  and  Geodetic  ,<urv.  Itrp.,  1900,  Appendix  4 :  pp.  211-226. 

Distribution  of  the  Mn<riirtie  Declination  in  the  United  States  for  January  I, 
1905.    By  L.  A.  Bauer.     WUh  Map. 
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United  States— MaisaeliiiMtU.    Ann.  de  G.  16  (1906) :  443-448.  AUorge. 

EaquiBse  g^graphiqne  da  cap  God  (fJtats-UniB).    Par  Maurioe  Allorge.     With 
tikieh'-map  and  lUuiinUions. 

United  Statei— XiiiiiiippL     Seienoe  24  (1906) :  861-866.  Hilgard. 

The  Exceptional  Nature  and  GenesU  of  the  MiBsissippi  delta.    By  E.  W.  Hilgard. 

United  Stetee— Montana.    U.8.  Ged.  8urv.,  Prof.  Paper  60  (1906) :  pp.  62.       CalhouL 

The  Montana  lobo  of  the  Keewatin  Ice-sheet.  By  Fred.  H.  H.  Calhoun.  With 
Mapi  and  lUusirationi, 

United  8tates~Vew  Jersey.    /.  Geology  16  (1907) :  39-45.  Lewis. 

The  Double  Crest  of  Second  Watchong  mountain.  By  J.  Yolney  Lewis.  With 
Map$. 

United  States— Hew  Mexico.   /.  FranMin  L  168  (1906) :  449-465.  Carter. 

Aooma:  the  Cliff  City  of  New  Mexico.  By  Prof.  Oscar  C.  S.  Carter.  With 
Illustrations. 

United  States—Vew  Mexico.  Fisher. 

U.8.  GeoH.  Surv.,  Water-supply  Paper  168  (1906) :  pp.  30. 
Preliminary  Report  on  the  Geology  and  Underground  Waters  of  the  Boswell 
Artesian  area,  New  Mexico.    By  Cassius  A.  Fisher.    With  Maps  and  lUtulratums. 

United  States— Hew  Tork.  Gannett  and  Baldwin. 

B,U.8.  Geol.  8urv,  881  (1006):  pp.  112. 

Results  of  Spirit-leyolling  in  the  State  of  New  Tork  for  the  years  1896  to  1905, 
inclusive.    By  S.  S.  Gannett  and  D.  H.  Baldwin. 

United  States— Pennsylvania.  Qannett  and  Baldwin. 

B.U.8.  Geol.  Surv.  888  (1906):  pp.  62. 

Results  of  Spirit-leTclliDg  in  Pennsylvania  for  the  years  1899  to  1905,  inclusive. 
By  S.  8.  Gannett  and  D.  H.  Baldwin. 

United  States— Petrolenm.      B.U.8.  Geol.  8urv.  888  (1906) :  pp.  146.  Penneman. 

Oil  Fields  of  the  Toxas-Louisiana  Gulf  Coastal  plain.  By  N.  M.  Fenneman. 
With  Maps,  PlanSy  and  Illustrations. 

Vaited  States— Virginia.    B.  AmeHean  G.8.  88  (1906) :  741-753.  Snrfaee. 

Physiography  of  Virginia.    By  G.  T.  Surface. 

CEHTBAL  AKD  SOUTH  AMERICA. 

Argentine— Rio  de  la  Plata.    An.  8.  Cient.  Argentina  68  (1906) :  257-272.  Mercan. 

Canalizacidn  artificial  del  Kio  de  la  Plata.     For  Agustin  Mercau.     With  Map. 
Noticed  in  the  Monthly  Record  (ante,  p.  336). 
BoliTia— Andes.  Peck. 

Climbing  Mount  Sorata.  By  Annie  S.  Peck.  (Extracted  from  Appalachia, 
vol.  11,  No.  2.)  [Boston,  1906.]  Size  9  x  5),  pp.  95-110.  IlluHrations,  Presented 
hythe  Author. 

The  writer  claims  to  have  reached  20,500  feet,  or  from  600  to  800  feet  below  the 
iommit,  but  the  altitude  was  ascertained  by  aneroid  only. 

IniiL  Ber.  I.G.  e  Hut.,  Bahia  18  (1905) :  59-91.  Amaral. 

Bahia — Espirito  Santo.    Limite  entre  oe  dous  estados.    Pelo  Dr.  Braz  do  Amaral. 

OUle*Argentine  Boundary.  Patron. 

Republica  de  Chile:  Oflcina  de  Limites.    La  linea  de  frontera  en  la  Pona  de    • 
Alacama,  por  Luis  Riso  Patron  S.    Segun  los  trabajos  de  la  Sesta  Suboomision 
Chilena  de  Limites  con  la  Republica  Arjentina  cjecuta  bajo  la  direcoion  del 
ingeniero  don  Victor  Caro  T.     Santiago,  1906.     Size  11  x  7),  pp.  x.  and  294. 
Maps  and  Illustrations,    Presented. 

OUle— Seismology.  Henrlqaei. 

Hormidas  Henrfquez.  El  torremoto  de  Valparaiso  bajo  su  aspecto  construotivo. 
(Valparaiso),  1907.    Size  6J  x  3,  pp.  56. 

Discusses  the  effects  of  the  earthquake  on  buildings. 
Chile— Seismology.  Steibn. 

Informee  de  la  Comision  de  Estudioe  del  Terremoto  del  16  de  Agoste  de  1906; 
No.  IIL— Skptembkr,  1907.]  2  b 
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Pf  imera  parte.    Resc&a  joneral  Bobre  los  elementoe  Bumioot  mM  importftntM  del 

terremoto.    Por  el  Dr.  H.  Steffen.    Santiago,  1907.    Siie  10)  X  6),  pp.  68.    Map 

and  IHagramt. 
Columbia— Canal.  B.  R.8,  G.  Madrid  48  (1 906) :  540-557.  brit. 

Canales  interDCcdniooB  dc  Ck)lombia.    Por  el  Dr.  D.  B.  NoToa  Zerda.     WUh  Map. 
Discosses  projects  for  ntilizing  the  Atrato. 
OoBta  Bica  and  Panama.    B.  Bureau  Ameri^n  B^pMict  24  (1906) :  85-90.         

Boundary  Treaties  b(;tweou  Costa  Rica  and  I'anama. 
Ratified  by  the  C'ongress  of  Panama  on  January  25,  1907  (see  note  in  the  May 
number,  vol.  89,  p.  572,  with  map). 

Panama  Canal.  J.8.  Arts  66  (1907) :  239-276.  Bnau.yaiiUa. 

The  Panama  canal— the  ^  Jjock-Ganar*  type  and  the  ''Straits  of  Pananui"  type. 
By  Philippe  Bunau-Varilla.     With  Maps,  lUuUraHonBy  and  8eeHon$. 

Pern.  B.  Cuerpo  Ingenieros  Mina$,  Peru  48  (1906) :  pp.  128.  ItilM. 

Examen  tecnioo  do  las  Lagunas  de  Hnarochiri  del  Departamento  de  Lima.  P<ir 
Alberti  I.  Stiles.     iri7^  Map  and  Uluslrationa. 

Pilcomayo  Biver.  laaga. 

The  River  Piloomavo  from  its  discharge  into  the  River  Paragnay  to  Parallel 
22^  S.  By  Gnnnar*  I.ange.  Buenos  Aires,  1906.  Size  10|  X  7,  pp.  126.  Plan 
and  lUuttratiom.     AUo  map%  separate^  size  15^  X  10).    Prt^enUd  6y  ike  Antikor. 

[To  be  reviewed.] 

Tierra  del  Pnego.  Albof  . 

Anales  del  Museo  de  La  Plata.  Seccitm  botanica.  I.  Easai  de  flore  raisonn^  de 
la  Terro  dc  Feu.  Par  Nicolas  Albuff.  La  Plata,  1902.  Size  14)  x  11,  pp.  vi, 
86,  and  xxiv.    Portrait. 

Weft  Indies— Cara9ao.  Ql(^liu»  90  (1906) :  293-299.  Xiiaft 

Curacao,  nebst  eioi^en  Bemerkungen  iibcr  eine  westindische  Roiee  (1899-1900)l 
Yon  Dr.  Augustin  Kramer.     With  Sketdi-map  and  mu$tration$. 

Weft  Indies  and  South  America.    B.8.  Bdtje  G^olwjie  80  (1906) :  83-161.    Taa  de  WIflf. 
La  Mcditcrranc'e  des  Antilles  et  lo  bassin  pnfandin  oc^nsiddr^s  comme  regk»i 
d'affaisemont    Par  le  Dr.  C.  van  de  Wiele.     With  Map. 

ATTSTEALASLA  AHD  PACIFIC  I8LAHBS. 

Marianne  Islands.      Deutsche  Bundschau  G.  89  (1907) :  193-206.  BeideL 

Die  Bevulkcrung  dcr  doutschen  Mariancn.    Von  H.  SeidoL     With  lUuttratioM. 
Hew  Ghiinea.  Z.  Uea.  E.  Berlin  (1907)  :  149-165.  FSck. 

Ucber  mcine  Rcise  in  Dcutsch-,  Britisch-,  und  Niederl&ndisoh-  Xcn-Guinea.  Voo 
Dr.  Rudt)lf  POch.     WiUi  Ulustratiom. 

Hew  Guinea — Dutch.  HeUvig. 

r«.  K.  Nedtrland.  Aardrijkfk.  Gemnjls.  84  (1907) :  200-203. 

Toevoegingcn  tot  den  onderzoekingstctclit  near  de  Oostbaai  (dd.  6-25  Oct,  1906). 
Door  R.  L.  A.  Hellwig. 

Hew  Guinea— Dutch.  Hellwif. 

Th.  K.  AWer/am/.  Aardnjktk.  Genoots.  84  (UH)7) :  213-219. 
Een  landtocht  naar  dt;  grens  van  Britsch   Nieuw-Guinea  van  MCraukC    uit,  in 
Sept.  1906.    Door  R.  L.  A.  Hellwig. 

JTew  Guinea— Dutch.  Hunrndu* 

r«.  K.  Sederland.  Aardrijkfk.  GeniH)t8.  84  (1907) :  178-199. 
Beschrijving  van  eene  reis  tot  nader  onderzoek  der  in  de  Oostbaai  (Z.  W.  Nieuw- 
Gulnea)  uitmondende  Oetocmboewe;    en    eersto  onderzoek  der  **  Noord  "-rivier 
aldaar  (dd.  6-25  Oct  1906).    Door  J.  H.  Hondius  van  Herwerden.     With  Map 
and  IlluiftratioM. 

POLAB   BEGI0V8. 
Antaretio — Baeteria.  Bkalof. 

Studien  iiber  den  Bakteriengehalt  dcr  Luft  und  des  Erdbodens  dor  antarktischen 
Gegenden,  ausgofShrt  wilhrend  der  schwedischcn  Siidpolar-Expodition  1901-1904, 
Yon  Erik  Ekolof.  (Separat-Abdruok  a.  d.  Zoitschrift  fiir  Hygiene,  etc.,  Ixi.  Bd., 
1907.)    Leipoig,  1907.    Siie  9  x  6,  pp.  344-370. 
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Broielle*,  1!I0T.     Size  9)  x  !>},  pp.  14. 
AMla— Ise.  Quit. 

Tb»  State  of  the  Ice  in  the  Arotio  Sftt,  1006.     I'repared  b;  V.  Oanle.     rOopeD- 

hMfta,  1997.]    sue  12  x  9},  pp.  14.     atari: 
Aivtie — F«UT  Expeditiaii.  Pmtj. 

Neareal  the  North  Pole. ,  Fi«t  complete  report  of  the  Poary  Aralis  Clnb'a  latest 

sipeditioD,     By  Coniiuandei  Bobtrt  E.  Toary,    (Tpim  Harper'i  IfinilAfy  Xagatiti*. 

Umdon,  cto..  Febrnary  and  Maroh,  13(i7.)    Siio  9J  x  (JJ,  pp.  333-350  and  407-510. 

itap  anil  Jllwlralioiu. 
AietJs—Pau?  Exp«ditlMi.  Fauj. 

NeamI  tlie  Pole.    A  Namtive  of  the  Poltti  Eipodltion  of  the  Ptwrj  Anitia  Club 

In  tbe  ».S.  HiwaiM,  19ll3-l»l)i;.     By  B.  E.  Peitry.    Loiidoa:  Uulohlokon  ft  Co,, 

1W7.     SiM  lOi  X7.  pp.  IS.  and  410.     .Vap.  und  IllnHrathni.     Prict  21i.  net. 

PraamW  ty  (ha  Pvblitker: 
St«  review,  a«»fe,  p.  3ZG. 

MATHKKAnCAL  OEOOBAFHT. 
AltitodM,  fahMii. 

AoleitiiDg  riir  die  ManiputHtionen  bei  deu  burometriBohea  lloiieiimeBsun^ii,  mit 

be»otid(!T('r  Eliekiioht  Buf  TmaaierniiEen  vou  Biihuitteoken,  Terfnart  v<m  Joh,  G, 

Schoen.      LeipKif;   and  Wioo :  F.  Deulicke,  19UT.    Size  9  j  x  6,  pp.  ri.  and  IH, 

Prioit  Im.     Prmmied  bg  the  Publiiker, 
Outograph;.  S.S.G.  dt  I'BUW  (190G):  lliS-ISS,  301-3!)4.  HalbiDnner. 

Llustoire  dei  oarlea  gp'ographiquu  et  proced^  eotDeU  de  lent  etnbliBacntcnt  en 

baatf  montagne.     Par  Paul  Helbroaner.     With  3fiip. 
brtognphy.  

Service   geogiapbiquo  de  rArmtfu.     Bappott  iur  lea  ImTsni  ^ii^Us  en  1903. 

Pui»,  1SII6.    Sum  10  X  li}.  pp.  40.     Jiufex-nupa. 
Bm  DMarmiiULtiaQ.      Hip.  G.  ItaUan.!  13(1306)-  468-475,5.12-538.  Anditini. 

Qnolc   importonia   pous   oonsenare  anoor  oggi  la  gnomonloa.     Del  Prof.  Dolt. 

Angela  L.  .^ndieiiii. 

FST8ICAL   AlTD   BIOLOSICAI   OEOeEAPHT. 
Cliaatology. 

nimatio  Variationa:    thoir   Eitent  and  C^nsFH. 

1906.     Sixe  11  X  S,  pp.  24. 
CUmatalogT  ■asaon. 

CIiiDnt«  doa  tempi  gp'ologiqaoa  :  lenr  dereloppement  et  lenrs  cnuaeii.     Pat  Mandea 

Haiiaon.     Mexiw.  1906.     Siie  1]  x  8,  pp.  m.     Diagram. 
OgnlBaefL  b\Z.  13  (1907):  24-44,  92-111.  Languibuk. 

Der  gegenwiittige  Stand  der  KDrallenilOrra.go.     Von  B.  Langcobeck. 
Xraden-  J.  Oedogy  16  (1907) :  113-120.  Weitimte. 

AbtaaioD    by   Qlaoien,   Iliveri,  and   Wavea.      By    Lonia  O.   Weatgate,      Witit 

Ultulralioru. 
e*alogiea]  Hittwy.  Daly. 

The  LinieletiB  Ooean  of  pre-Cambrian  Time.     By  Re^nald  A.  Daly.     (From  the 

Amtrioan  Journal  of  Scunce.  vol.  13,  Febnuuy,  1907.1    8i»e  9}  x  6,  pp.  93-llS. 

Pre**nted  bg  the  Auliior. 

Pats  forvarct   Iho  iiypothesia   tbnt   the  anfoesiliftruua  character  of  pr^Cambrian 
nduneotA  la  due  to  the   abacoce  of  lime-Kalts  bom   tlie  aea-wutct  of  that  period, 
owing  U>  Ihi-it  previoua  precipitatiou  through  the  decompoailion  of  dead  (aoll-bodied) 
organiama.    A  good  deal  of  saaumption  is  involved. 
lUMondogy— Atnoapliere.     Annalen  JJy>trographir  3H19t>l>):  505-510.         Bobwtppt, 

Die  ErfoiBchnng  der  b<>heren  8ahii<bten  der  Atmoaphtro  an  Bord  8.M.8.  Planet. 

Von  Oberlentniint  Soiiweppo, 
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Meteorology— Oloudi.        MeteorobgUehe  Z,  88  (1906) :  497-504. 

Wolkenhohjenmessnngen  mit  Hilfe  der  Soheinwerfenmlage  dee  naoeii  Wieur 
LeochtfarannenB.    Yon  Dr.  Joseph  Rheden. 

See  note  in  the  Febmary  number  (p.  283). 

Oeeanographj.  Skmta  aai  etien. 

Resultaten  af  den  Intemationella  HafrforBkningenB  arbete  under  Aren  190S-I906, 
och  Syeriges  andel  damti.  Sammanfattade  af  STonska  Hydrograflik-Biolosfika 
KommiBsionens  yerkstallande  utskoti  G.  Ekman,  O.  Petteneon,  ooh  F.  Tiyboni. 
Stockholm,  1907.    Size  9x6,  pp.  164.    Maps  and  lUustraHoms. 

Oetanography — Baltic.  

Annalm  Hydrographie  84  (1906) :  265-278,  813-825,  874-885. 

Oberfl'aohenstromungon  im  Kattegat,  Snnd  und  in  der  westUchen  Ortiee.  WUk 
Chartt, 


Oceanography— Depthi.     B.8.0.  Italiana  6  (1905) :  427-444,  502-522. 

Snllo  BTilnppo  delle  conoscenze  delle  profonditii  marine.    Di  Roberto  Almagik. 
Oceanography — Vorth  Sea.  Balhniaen  and  Bingcr. 

Con9eil  Inttrnat.  ExpHor.  Mer.;  PM$,  de  eiroonftf  Na  86  (1907):  pp.  16. 

ForfgeBetzte  StrommeBBnDgByersuche  in  der  Xordaoe.  Von  A.  F.  H.  Dalhidaen 
nnd  W.  E.  Ringer.     With  Diagrams, 

Oceanography— Sea-water.        B.I.  Oceanogr.,  No.  88  (1907) :  pp.  12.  AllflBiadct 

AualyseB  des  ^hantillonB  d*eau  de  mer  reoneillis  pendant  la  campagne  dn  yaoht 
Prineesse  Aliee  en  1906.    Par  G.-H.  Allemandet.    [In  French  and  Esperanto.] 

Beiimology.  i^etenoe  84  (1906) :  M5-551.  SaU|rii. 

The  ooncnrrenoe  and  interrelation  of  Tolcanio  and  Beitmic  phenomena.  By  Prot 
Angclo  Heilprin. 

SeUmology.  BeiirOge  sur  Oeophysik.  8  (1907):  219-292.  HoHi 

On  Bomc  prinoiplcB  of  Beismio  geology.  By  William  Herbert  Hobbs.  With  Maps 
€tnd  Diagrams. 

AlTTHSOPOOSOeRAPHT  AVD  EnTOBIOiLL  eSOeBAFKT. 

Commercial— CommnnicationB.  Ann.  0. 16(1906):  401-418;  16(1907):  1-14.  HfteUl. 
La  g<^ographie  de  la  circulation,  eelon  Friedrich  Ratzel.    Par  G.-A.  Hfiokel. 

Oommeroial— Ocean  VaTigation.    Diutsche  Erde  6  (1907) :  15-20.  Babeiidt. 

Die  Entwickelung  der  Bremer  Seeschiffahrt.  (Zur  50-jahriffen  GrOndungsfeier 
deB  Norddentschen  Lloyd  am  20.  Februar  1907.)  Yon  Dr.  Karifziedrich  Baberadt 
With  Map  and  lUustraiions. 

Commercial— Oil-graBBCB.  Ktw  B.  (1906) :  297-363.  8ta|t; 

Tlie  Oil-graBses  of  India  and  Ceylon.    By  Otto  Stapf.     Wilh  Plate. 
Commercial— Biver  Navigation.    B.  American  0.8.  89  (1907) :  147-158.  Browa. 

The  Movement  of  Load  in  Streams  of  Variable  Flow.    By  Robert  Marshall  Brown. 
Discnsses  the  changes  U)  which  river-beds  are  subject  at  periods  of  low  water,  and 
the  conditions  of  navigation  at  such  times. 

Commercial— Salt.    BJ.  Oc^anographique  Monaco,  No.  100  (1907) :  pp.  44.     Xaillard. 

L'indnstrio  des  salines  cOti^res.  I'ar  le  Dr.  L.  Maillard.  With  Maps  and 
Illustrations. 

Disease— Beri-berL  Philippine  J.  So.  1  (1906) :  709-764.  Kcrscg . 

Studios  in  Beriberi.    By  Maximilian  Herzog.     With  Illudrations. 
Ethnology— Bsqnimaox.  Ymer  87  (1907) :  15-48.  Hambcrg. 

L'ori^e  des  Esquimaux  et  los  premieres  populations  de  TAm^rique.    Par  Axel 

Hamberg.    [In  Swcniish.] 

HistoricaL  Munchener  G.  Studien  19  (1906) :  pp.  102.  Ebncr. 

Geo^raphische  Hinweise  nnd  Anklange  in  Plutarch's  Schrift  *'De  &oie  in  orbe 
lunae."    Von  Eduard  Ebner. 

Historical— Alphonse  de  Saintonge.  B.O.  Hist,  et  Descriptive  (1906) :  120-127.  Mosset. 
La  v^rit^  sur  Alfonce  do  Saintonge.    Par  Georges  Musset. 
A  reply  to  M.  Pawlowski's  article  in  the  same  magazine. 
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Biv,  O,  liaUana  18  (1906) :  238-241,  297-815,  898-419, 476-484.     Bambaldi. 
Pi«^  da  ManigUa.    Note  di  Pier  Liberale  Bambaldi.     With  Skdeh-map. 

nrakkoff.  O,  AnMeiger  8  (1907) :  25-27.  THe. 

Alfred  Kirohhoff.    Von  Prof.  Dr.  WUli  Ule.     With  Portrait. 
IwtBMn.  J9.5.  a  IrMftoa  85  (1907):  5-24.  X9a. 

A  obra  soientiflca  do  YiBOonde  de  Santarem.    Per  Vicente  Almeida  d'E^a. 

QUrXBAL. 
MtiA  Xmpira.  


PubUflhed  prooeedingB  and  pr^df  of  the  Colonial  Conference,  I5th  to  26th  April, 
1907.    London,  1907.    Sin  18  x  8|,  pp.  28.    Price  Sd, 
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Catalogue  of  the  War  Office.    Part  I.    [London,  1906.]    Size  10  x  6,  pp.  1308. 
Presented  by  ike  War  Offlee. 

This  part  oonsiBiB  of  an  author's  catalogue  in  alphabetical  order,  in  which  are  also 
ineorporated  anonymous  works  entered  under  the  firet  word  of  the  title,  or  sometimes 
vider  aubiects.  The  other  two  parts  will  consist  of  a  catalogue  of  official  and  other 
Hriea,  and  a  subject  catalogue  of  all  works  not  already  so  entered. 

Muation.  Queemland  G.J,  81  (1905-06) :  61-70.  Dodge. 

The  opportunity  of  the  geographer  in  promoting  school  geog^phy.    By  Bichard 
Ehnwood  Dodge. 

•fOfraphy.  Jahrether.  Frankfurter  F.G.  70  (1905-06) :  18S-150.  CHinther. 

Die  Erdkunde  in  den  letzten  zehn  Jahren.    Festrede  .  .  .  gehalten  Ton  Prof.  Dr. 
Siegmund  Gfinther. 

OMgraphy.  Queendand  OJ,  21  (1905-06) :  43-60.  MiU. 

The  present  problems  of  geography.    By  Dr.  H.  R.  Mill. 

Bead  at  the  anniyersary  celebration  of  the  B.G.S.  of  Australasia,  Queensland  (see 
Jmrtuiiy  vol.  88,  p.  514). 
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Die  Crmndziige  der  Verbindung  Anatoliens  und  Armcniens.     Von  F.  X.  Schaffer. 
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Inrichting,  1907. 
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Sgypt.  Surrey  Department,  Cairo. 

Map  of  Egypt.  Scale  1 :  50,000  or  13  inch  to  1  stet.  mile.  Sheete :  I.-I.  N.E.,  Cairo 
West ;  ll.-II.  N.E.,  Nawa ;  I  l.-III.  X.E.,  Belbeis  South ;  IV.-III.  N.E.,  Abu  Kebir ; 
XIV.-I.  S.W.,  Manfalut.  Cairo:  Survey  Department,  1907.  Presented  by  the 
Direetor-Oeneral,  Survey  Department^  Cairo. 
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Britlih  Colombia.  Wheeler. 

Karte  eines  Teiles  d(>s  Sclkirk-Gebirges  in  Britisch -Columbia.     Naoh  der  Karto 
von  Arthur  O.  Wheeler  im  Masssteb  1 :  60,000.    Scale  1 :  300,000  or  1  inch  to  4*7 
stet.  miles.     Petemuintm  MiiteiluTujen,  J&hrgAng  1907,  Tafel  13.    Gotha:  Justus 
Perthes,  1907.     Presented  by  the  Publisher. 

Oiaada.  Dept.  of  the  Interior,  Ottawa. 

Sectional  map  of  Canada.  Scale  1  :  190,080  or  1  inch  to  3  stet.  miles.  Sheet  314, 
Si  Ann,  revised  to  May  18,  1907.  Ottawa :  Department  of  the  Interior,  Topo- 
naphical  Surveys  Branch,  1907.  Presented  by  the  Department  of  the  Interior, 
Ottawa. 
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World.  Harmsworth. 
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in  1880  by  tlie  Bussian  savant  Mnshketoff,  whose  plnokj  expedition 
aoross  the  Maoha  ])a88  is  desoiibed  in  Supplementary  Papers,  vol.  1, 
p.  246.  But  Mnshketoff  and  his  companions  were  not  skilled  in  the 
rules  of  mountaineering.  This  was  also  Mr.  Fre8hfield*s  opinioii, 
expressed  twenty-five  years  ago  in  the  discussion  which  followed  Mr. 
Delmar  Morgan's  report  on  the  Zerafshan  glacier  at  an  evening  meeting 
of  the  K.G.S. 

We  also  reached   the   Macha  pass   and  looked  upon   the   eastern 
mountains  and  down  the  small  Zardoliu  glacier.    The  Russians  believed 
the  pass  to  be  the  head  of  the  Zerafshan  glacier.     This,  however,  is  not 
the  case,  for  we  followed  the  glacier,  which  sweeps  round  in  a  semi- 
circular curve  to  the  north  and  north-west,  until,  after  a  walk  of  about 
2^  miles,  we  stood  near  the  foot  of  the  steep  ice-wall  that  supports  the 
impassable  Zerafshan  col.     Subsequently  we  crossed  over  the  Pakshif 
pass  into  Earateghin,  and  penetrated  to  the  valleys  in  the  range  of 
Peter  the  Great,  where  two  peaks,  Liuli  Eharvi  and  Sari-Eaudal  were 
climbed.     From  the  ^Khingob  valley  we  doubled  back  over  the  Gardani- 
Eaftar  pass,  and  for  a  week  camped  on  the  pamir-like  steppe  (10,000 
feet)  of  the  valley  of  Tupchek,  which  lies  embedded  in  the  central  part 
of  that  mighty  chain  of  glacier  mountains  which  is  known  by  the  name 
of  Peter  the  Great.    Here  we  accomplished  our  highest  asoent,  that  of 
Atohik,  estimated  at  20,000  feet,  though  I  must  ask  the  reader  to  zeval, 
like  myself,  in  round  figures,  for  the  Bussian  maps  contain'  very  few 
heights,  and   the  aneroid   barometer  aids  and  abets  all  those  whose 
ambition  is  to  climb  great  peaks.     Perhaps  future  explorers  will  lower 
our  beautiful  mountain  by  1000  feet  or  more,  but  until  then  I  prefer 
to  indulge  in  an  agreeable  illusion  which  does  nobody  any  harm.    So 
much  is  certain,  however,  that  the  highest  summits  around  Tnpohek, 
of  which  Atchik  is  but  a  star  of  the  third  magnitude,  are  well  OTer 
22,000  feet.     Hence  we  made  our  way  through  Darwaz  and  into  Bald- 
juan,  where  8ome  time  was  devoted   to  the  conglomerate  mountains. 
The  final  section  of  the  journey  took  us   through  various   provinces 
of   Bokhara  by    way   of  Diushambe,   Hissar,  Ouzar,   Eitab,   back  to 
Samarkand. 

The  map  attached  to  this  paper  is  of  a  district  between  the  rivers 
Yoru  (which  also  has  the  names  of  Eshtut  and  Acha-Maidan)  and  Fan, 
left  tributaries  of  the  Zerafshan.  These  two  are  the  most  important 
affluents  of  the  oelebrated  '*  Strewer  of  Gold,"  and  if  a  rough  estimate 
which  I  made  is  conclusive,  the  Fan  carries  more  water  than  the  Zeraf- 
shan at  the  point  of  union.  Nor  should  that  be  surprising  if  one 
considers  that  the  Fan  is  oolleoted  from  what  certainly  appears  to  be  a 
far  greater  surface  of  glacier  mountains. 

We  left  Yarsiminar  on  July  26,  and  soon  found  ourselves  on  the 
dangerous  oomioe-paths  of  the  Fan  Darya.  The  Russian  soldier,  fond  of 
pet  names  even  for  pet  aversions,  has  given  the  name  of  **  Balkonchiki " 
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for  these  giddy  ledges.  Such  "  baloonettes  "  are  uharaoteriBt.io  of  laoat 
Asiatio  monntain  roads,  and  reflect  groat  credit  upon  the  improviBing 
skill  of  the  inhubitanU,  although  the  traveller  has  more  eye  for  their 
defects.  But  cOHSacks  and  explorers  have  hoi^os,  whereas  the  hnmhle 
pedeatriau  prai§eB  Allah  for  having  caused  Huch  a  uouifurtable  passage 
to  bo  made  by  man.  tjteep  rock-walla  rise  from  the  foaming  torront, 
and  along  their  face  runs  the  narrow  shelf  stiiok  together  out  of  crooked 
sticks  and  rubble.  Winding,  climbing,  descending,  it  seeks  the  best 
means  of  support,  along  the  towering  cliffs  whiob  close  in  the  sombre 
gorge.  One  must  always  admire  the  ingenuity  which  can  produoe  snoh 
makeshifts,  while   regretting  the    want  of  a  public-spirited    etlbrt  to 
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create  a  more  solid  and  permanent  structure.  For  generatious  thcHQ 
balconettes  liave  enabled  the  villagers  to  reach  the  lower  valleyn,  and 
for  generations  they  have  been  nothing  but  an  unbroken  series  of  daily 
repairs.  Every  hurtie  will  do  some  damage  at  one  point  or  another 
along  thii  line,  and  his  master  is  obliged  to  replace  branches  or  slabs 
dislodged  by  those  who  went  before.  Thus  it  ia  mostly  the  travellers 
themaeU'ea  who  close  the  gaps  and  pitfalls  on  the  tvay,  unless  they  find 
themselves  confronted  by  a  blank  wall  whero  a  long  portiou  of  the 
gallery  has  slid  away  into  nothingness.  Then  gangs  of  men  are 
brought  from  the  nearest  hamlet,  where  the  caravan  patiently  waits 
ior  days  until  the  damage  is  ma<le  good.  Pegs  are  stuck  into  crevices, 
aad  stonea  banked  up  on  projections  to  support  long  timbers  of  poplar 
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or  thuya.  Over  these  come  branches,  and  the  whole  is  finished  off  witk 
a  layer  of  big  stones  as  flat  as  can  be  found  near  at  hand.  Eveijihing 
is  done  up  to  a  point  when  it  will  just  do.  There  is  only  one  place  at 
every  step  where  the  hoof  may  rest  more  or  loss  safely  on  the  wohWy 
rock  or  between  two  holes ;  there  is  no  margin  for  saving  time  or  wony. 
The  structure,  when  ready,  represents  the  exact  ratio  between  a  natund 
difficulty  and  tho  human  will  opposed  to  it  in  this  pariicnlar  case.  Nnr 
does  the  native  grumble  because  his  path  is  made  up  of  two  halves; 
the  work  done  by  others,  and  his  own  ability  to  use  it.  For  maj 
not  the  traveller  of  to-day  be  one  of  the  road-makers  of  to-morrow, 
pressed  into  sorvico  by  the  powers  that  bo,  whether  Beg,  Mingbashi, 
or  Aksakal  ? 

It  was  on  one  of  those  airy  stages  that  we  lost  our  best  horse.  We 
had  just  left  the  saddle  in  order  to  walk,  when  the  grey  mare  got  ber 
foot  caught  in  one  of  the  rafters  and  fell  across  the  shelf,  only  3  feet 
wide,  with  her  hind  legs  dangling  in  space.  Now,  a  horse  is  an  in- 
telligent animal,  but  with  an  intellect  sadly  marred  by  nerves.  We 
always  had  a  rope  ready  for  emergenoies,  and  this  we  managed  to  throw 
around  her  neck  and  thereby  to  help  her  up.  But  instead  of  keeping 
quiet  to  await  further  developments,  she  struggled,  fell  again,  and  went 
right  over  the  edge,  almost  pulling  down  to  death  a  horse  boy  who  had 
stepped  into  the  coils  of  the  slack  rope.  Down  she  went ;  a  light  grey 
spot,  a  yellow  saddle-felt  in  the  slaty,  gurgling  waters  of  the  Fandaiya, 
600  feet  below,  and  nothing  more. 

The  cornices  of  the  Fan  defile  are  the  most  horrible  I  ever  saw. 
Fortunately,  the  Mingbashi  (head  of  a  thousand;  say  '* colonel'*  as 
an  honorary  title  for  tho  chief  of  a  district)  of  Yarsiminar  gave  me 
ten  men  to  help  us  over  the  worst  places,  and  sent  ahead  an  even 
larger  numbor  to  hide  the  most  apparent  defects.  This  in  order  that 
the  great  turd  may  report  favourably  at  Samarkand,  and,  better  still, 
shed  the  golden  rays  of  his  countenance  upon  his  humble  servant 
the  Mingbashi.  Of  course,  the  luras  countenance  is  in  his  pocVet, 
and  silver  is  also  taken.  I  never  disappoint  those  dignified  worthies, 
for  a  stately  head  keeper  of  tho  West  (who  "expects  paper")  easily 
carries  five  Mingbashis  in  tho  hollow  of  his  palm.  But  in  spite 
of  the  Folomn  assurance  that  the  moon  will  reflect  upon  the  meanest 
creatures  the  glory  of  tho  sun,  I  advise  every  one  to  shed  direct  a 
furtive  ray,  however  small,  upon  the  half-naked  wretches  toiling  at  the 
road,  so  as  to  make  sure  of  the  reflection  which  gratitude  may  kindle  in 
their  eyes. 

The  deep  ravine  of  the  Fan,  which  keeps  us  imprisoned  between 
lofty  precipices  up  to  tho  mouth  of  the  Yagnob,  is  but  one  of  the  many 
instances  so  often  met  with  in  these  mountains,  where  a  river  has  to 
cut  through  intervening  ridges  before  running  into  the  main  valley 
or  the  plain.     Accordingly,  many  valleys  are  quite  inaccessible  by  what 
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should  be  the  oUef  eotraoce,  and  are  reacbeil  by  pasBes  over  a  latei&l 
w-Btorehed.  Thus  all  Iniftic  between  the  province  of  Samarkand  and 
the  villagMt  of  the  Yagnob,  Piu>rud,  and  lekander  rivers  goes  by  way 
of  Pendjekont,  Kehtut,  and  the  Laudan  pasH  iu  urder  to  avoid  the 
execrable  roads  of  the  lower  Zi^afethan  and  Fan,  Gomniuuicatiou 
thruugh  the  Fan  gorge  its,  however,  important  as  u  very  short  cut  from 
ttorth  to  Boitth,  and  that  in  the  rcaeoD  why  a  way  wuh  forced  tbrough 


it  at  all.  Here  goes  the  direct  line  from  llirsar  and  Earatagh  in  tlie 
Kbatiiitf  (Bokhara)  to  Uratiube  in  Ferghana,  by  way  of  the  Miira  pass, 
Iskander-Eul,  VaTHiminar,  and  over  a  umall  pnau  in  the  TurkeeUn 
range.  A  hardy  traveller  can  cover  the  distance  in  six  days,  whereas 
A  fortnight  in  the  cRtimat^  of  a  jonrney  rlii  Deiian,  IXirbcnt  (Inm  gates), 
and  Kitoli.  Of  foiimc,  the  big  merchant,  who  cun  calculate  to  a  nicety 
liow  lUQch  he  oaves  in  wear  and  tear  of  man,  beast,  or  material  by 
following  the  line  of  least  n.'Histunce  in  cumniercial  topography,  will 
^waya  eend  bis  goods  by  the  caravan  route.     If  the  cousignmentfi  of 
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his  Eussian  products  are  very  large,  lie  can  send  them  from  the  railway 
station  of  Ghardjui  up  the  river  to  Termez,  and  thenoe  by  camel  into 
Hissar,  in  which  manner  he  avoids  the  customs  duties  of  two  or  three 
frontiers,  for  each  beg  levies  a  tax  on  merchandise  and'  cattle  passing 
through  his  province.  That  is  why  English  goods  vid  Afghanistan 
have  such  a  chance  in  Eastern  Bokhara,  where  Bussian  wares  cannot 
penetrate  without  having  to  pass  many  of  those  barriers,  which  are 
more  formidable  than  wall  of  rock  or  water-ditch.  Were  a  Russian- 
European  to  take  his  transports  himself,  he  could  pass  unmolested,  but 
native  solidarity  would  prove  more  than  a  match  for  him.  In  Baljjuan 
or  Eala-iKhumb,  he  could  not  possibly  rival  the  patience  and  the  oapital 
of  *'  time  "  which  the  local  retailer  so  richly  possesses.  A  native  whole- 
sale purchaser,  on  the  other  hand,  would  be  a  doubly  welcome  prey  to 
the  beg,  for  such  things  cannot  be  kept  secret  in  the  bazar.  There 
are,  however,  people,  it  seems,  who  have  found  the  middle  road, 
and  to  this  I  attribute  the  appearance  during  late  years  of  several 
Caucasian  Mountain  Jews  (Ossetes,  they  call  themselves,  of  course)  and 
Armenians  in  a  small  way  of  business.  These  have  enough  **  cheek  " 
to  assert  their  supposed  privileges  as  subjects  of  the  Ozar  (such  is 
the  power  of  European  prestige)  while  yet  possessing  the  qualities  of 
the  native. 

For  the  reason  sot  forth  above,  all  humbler  business  prefers  the  high 
mountain  road,  and  during  the  simimer  months  flows  over  it  in  a 
constant  stream.  There  we  meet  the  small  trader  vidth  one  or  two 
pack-horses,  the  man  with  a  donkey,  or  the  pedestrian  in  search  of 
work.  To  all  these  a  shilling  is  a  real  presence  and  not  a  mere  cipher 
of  wholesale  arithmetic,  and  to  save  it  is  well  worth  a  quick,  if  ex- 
hausting struggle  with  the  dangers  of  the  heights.  The  eagles  and 
vultures  are  kind-hearted  fellows  who  only  eat  the  dead,  but  the 
rapacious  officials  of  the  Amir  skin  you  alive.  Moreover,  on  the  longer 
track  the  money  spent  at  hostelries  must  run  up  to  a  pretty  sum  in 
the  end,  for  one  cannot  keep  up  for  two  weeks  what  one  can  easily 
risk  in  a  short  sprint  of  five  or  six  days — pace  and  privation.  Thus 
we  meet  them  ;  the  man  with  the  girded  loins — that  is  to  say,  with 
his  long  garments  tucked  into  his  belt — striding  forward  with  an  energy 
which  strikes  us  as  unusual  in  bis  race ;  and  the  horse  panting  under 
a  heavy  load.  They  hurry  on  all  day,  only  snatching  forty  winks 
under  some  eaves  of  rock  or  a  noble  karagatch  tree  during  the  heat 
of  the  noon.  At  night  the  wanderers  sit  shivering  around  a  small 
firo,  oatin<;  a  crust  of  dry  broad ;  the  animal  gets  a  few  handfuls  of 
barley  broiijrlit  from  home,  and  a  bunch  of  grass  or  hay  whi(?h  the 
master  has  collected  during  the  ascent;  then  it  stumbles  about  near 
the  encampment  to  supplement  this  scanty  diet  with  what  it  can  find 
between  the  stones.  In  this  wise  they  push  and  pant  and  struggle 
and  starve  until  they  reach  the  other  side,  where  they  rest  and  feed 
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up  aguin.  The  reukuuiug  is  all  right,  and  geiieriilly  works  out  well— at 
least,  for  the  tnun,  for  who  eums  up  the  horse'ti  profit  in  the  long  run  ? 
But  frequently  the  result  is  disapiKtiriting,  because  the  preparations 
were  inadequate.  With  true  Orii-Dtal  improvidence,  some  owners  feed 
their  horses  insufficiently  before  the  start,  or  overload  them,  so  that 
mtmy  ooUapse  near  the  top  of  the  pass. 

Bridges  are  the  most  importaut  us  well  as  the  weakest  spots  of  the 
mountain  roud,  for  they  connect  the  easiext  slopes.     If  the  path  oomea  to 


an  impossible  precipice,  it  niunt  look  for  the  other  sldt,  and  I  have 
oounted  five  bridges  within  2  luiles  on  the  Karatagh  Darya.  Suoh  as 
ani  above  the  level  uf  llio  spring- floods  onjoy  a  groat  reputation,  being 
anchors  of  faith  on  tx  pilgrimage  of  niicortainty.  Ouu  of  this  kind  is 
Puli-MuJla  (Bridge  of  the  Mullah),  whioh  lios  halfway  to  I'iti,  and  marks 
the  end  of  the  worst  stage  of  the  road  from  Vareiminar.  Whoever  has 
learnt  of  its  existence  from  the  map  is  at  first  puzzled,  until,  having 
shaded  his  eyes  many  &  time,  he  at  last  discovers  a  slender  streak  whioh 
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lies  ucrosH  a  ^l(  betwec^D  two  vertical  Hide«  uf  wator-worn  limestone. 
As  the  ohaam  is  too  wide  for  the  greatest  length  of  home-grown  timber, 
a  cantilever  of  overlappiag  lasers  of  blocks  utid  beams  has  been  built  at 
one  end,  bo  ad  to  project  forward  towards  mid-utream,  or  rather  mid-air. 
The  gap  thus  shortened  is  B[janned  by  three  [wplara  overlaid  with  rongb 
boards,  fiisteuod  by  meacB  uf  bust  and  withex.  A  oarelul  man  gets  off 
his  horse  and  sends  it  on  in  front  with  a  sinaok  of  the  whip.  Then 
he  follows,  walking  gingerly  aoroiiB  this  diving-board,  which  swaj's 
and  trembles  200  feet  above  the  thundering  turmoil  of  the  whirl-  ^ 
pools.  Uttering  a  prayer  of  thanks,  he  takes  u  well-earned  rest  on 
the  shelves  of  rounded  rock  which  the  eddies  of  diluvial  tinit^s  have 
holluwiid  out,  and  which  glisten  with  the  greu«y  jwlish  of  generations 
of  travellers. 

Owing  tu  the  stecpnesB  of  the  sides  and  the  subsequent  want  of 
spaces  suitablu  for  irrigatioD,  Piti,  where  we  passed  the  night,  is  the 
only  considerable  Tillage  of  the  lower  Fan.  As  the  approach  is  over 
the  graveyard,  the  horiseman,  whose  gaze  is  upon  the  golden  aprioote  in 
the  foliage  of  the  trees,  may  find  himself  upset.  On  the  left  bank  of  the 
river,  opposite  Piti,  are  outcrops  of  elate  with  a  strong  admixture  of 
c^ial.  The  same  ooul,  in  good  seams,  occurs  near  Kshtut,  where  a 
Samarkand  firm  is  trying  esploltatioo  on  a  large  scale. 

What  pre-eminently  characterizes  tJie  Duab  mountain  Inndecape  is 
the  regularity  of  the  phenomena  of  erosion  and  the  pioBervation  of  all 
the  forms  of  detritus.  Kobody  can  fail  to  ohservo  ihe  huge  terraces 
of  the  Zerafshau,  or  the  deep  canyons  whicli  lateral  streams  have  cut 
through  them,  and  which  force  the  traveller  to  climb  down  one  side  and 
up  the  other  by  corkscrew  trailw  hewn  out  of  the  conglomerate.  The 
aliseiice  of  atmospheric  moisture  and  the  resulting  ahseuce  of  a  dis- 
tributed vegetation  of  grass  or  forest  is  responsible  for  this  state  of 
things.  During  summer  and  autumn  the  groat  rivers  consist  of  almo.st 
nothing  but  glacier  wiiter,  a  fact  which,  by  the  way,  is  euflioient  to 
demonstrate  the  great  extent  of  glaoiatiou.  The  amount  of  water 
contributed  by  rain  or  springs  must  bo  veiy  small,  and  were  I  tu  hazard 
a  guess  I  would  say  not  more  thuu  perhaps  2  pur  cent,  as  far  iia  the 
share  coming  from  the  Duab  ia  concerned  (the  Tian  Shan  being  richer 
in  rain).  Therefore  these  river-systuma  are  made  up  of  comparatively 
few  lines  running  through  barren  matter.  The  symbol  is  a  tree  with 
long,  gaunt  ramifications,  the  ends  of  the  stronger  branches  being 
glaijicrs,  and  the  leaves  riipresonting  finow-patches.  To  this  let  us 
contrast,  say,  the  northern  sloiie  of  Alpine  Europe,  in  which  case  the 
"  river-tree"  must  be  compared  to  a  succulent  growth  of  innumerable 
cajiillaries  which  fill  up  and  drain  all  th*  spaces  between  the  st^'m  and 
branches  and  between  all  the  branches ;  the  main  channels  appear 
embedded  in  a  network  of  veltie  which  permeate  the  substance  through 
which  the  river  is  traced.    The  Central  Asian  river,  on  the  other  hand, 


J 


THE   FAN   MUONTAINS   IN   THE   DUAI)   OF  TtJEKESTAN-  3S5 

I  sende  out  bare  and  lanky  shftots  which  are  only  interlaced  towardu  the 
top.  A  foi'iaulu  by  wliich  we  could  express  tliosc  diflereut  cunititiotis 
'ouUl  ho  one  which  gives  the  projjortiuii  of  "  (perinanont)  points  uf  con- 
fluence "  on  a  given  surface.     Wo  sliould  find  then  that  the  number 

^  of  points  at  which  permanent  threads  of  water  meet  is  groater  with  the 
Rhine  than  with  the  Oxus,  absolutely  and  istill  more  relatively.  In  the 
oaee  of  the  former  river,  these  poiuta  are  not  only  more  numerous,  bat 
also  more  evenly  dUtrihuted  over  the  entire  urea.  When  cunsulting 
miipii  a  fairly  large  scale  should  be  chosen,  say  one  to  a  million  for  Europe, 

I.  uid  larger  for  regions  less  nniformly  mapped,  for  it  is  the  detail  which 
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1  Btrikin^  manner.  We  Bee,  for  instance, 
middle  Okus  i>asH  like  through  trains 
iin,  hardly  deigning  to  collect  freight  on 


[  IriDgH  out  the  difference 
I  linw    the    trilmtariee   of 
I  from  the  foot  uf  the  mou 
J  the  way. 

All  mountain-l>nrn  rivers  on  great  »x>ntinental  slopes  are  the  same  at 
leir  extreme  ends,  at  the  mouth,  and  at  the  highest  watorKlieds,  the 
I  muutli  in  all  caeoa  being  a  certain  quantity  of  water  disohargcKl  into  a 
(loingup-sironm,  we  olwerve  that  the  greutestdisHimilarity  lietween 
I  the  Rhine  and  the  Oxus  begins  inimcdiatoly  pant  the  mouth,  and  oon- 
I  tinue*  for  a  long  distance  above  it.  The  German  stream  receives 
k-ftdditions  almost  up  io  the  very  last ;  the  lower  Amu  is  tiurrounded  by 
f  Uionsauda   of  square    miles   without    a   single    permanent   brook,    the 
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number  of  points  of  conflnenoe  is  praotioally  m7.  After  we  liaye  met 
the  first  affluent,  and  entered  the  foothiUs  of  Bokhara  and  passed  the 
mountain  gates,  the  contrast  becomes  less  glaring.  But  in  the  Duah 
the  distances  between  the  nearest  points  of  conflnenoe  decrease  very 
slowly  indeed,  until  the  region  at  the  snow-line  is  reached.  Along 
those  edges  of  snow,  nSvS^  and  ice,  where  water  leaves  the  solid 
state,  the  two  rivers  are  alike,  but  the  difference  begins  at  once  as 
we  descend,  and  increases  with  great  strides.  Of  the  Duab  we  may  say 
that  the  mountains  fertilize  the  desert  plains,  and  that  the  desert  climbs 
the  mountains,  creeping  into  the  highest  valley.  Both  pass  and  evade 
each  other,  but  where  they  brush  against  each  other,  we  see  the  fruit  in 
the  gardens  of  Earshi  and  Ferghana. 

In  a  humid  and  moderate  climate  the  water  remains  longer  on  the 
surfaces  between  the  permanent  rivulets.  Under  the  influence  of  this 
constant  moistening,  combined  with  the  work  done  by  the  roots  and 
acids  of  vegetation,  chemical  disintegration  plays  a  greater  rdle.  The 
surfaces  "  rot,"  so  to  speak.  The  dynamic  energy  of  a  rainfieJl  is  stored 
or  converted,  and  only  in  cases  of  great  excess  over  the  storing  capacity 
of  the  area  (forests,  etc.)  it  concentrates  a  powerful  effect  along  some 
line,  which,  however,  is  &r  away  from  the  locality  of  precipitation. 

How  different  is  the  action  of  a  discharge  of  atmospheric  water 
among  the  foothills  or  subalpine  districts  of  the  Duab  type!  The 
collected  raindrops  run  quickly  off  the  slopes  of  deposits  in  separate 
channels,  leaving  on  the  grit  of  homogeneous  texture  those  sharp  scars 
which  represent  the  intermittent  watercourses.  Soon  after  the  passing 
of  the  cloud  everything  is  dry  again,  and  the  smaller  particles  of  sun- 
burnt lime  set  into  a  hard  cement.  All  water  is  quickly  confined  to  the 
small  number  of  permanent  courses,  the  banks  of  which  it  rarely  over- 
steps, because  the  beds  are  deep  owing  to  the  narrow  line  of  mechanical 
effect,  as  testified  by  the  familiar  canyon.  The  bare  rocks  suffer  chiefly 
from  the  rapid  changes  of  temperature,  beiag  blasted  and  chipped,  as 
proved  by  the  prevalence  of  rock-slides,  and  the  enormous  development 
of  scree-slopes. 

This  linear  confinement  of  the  water  in  the  Duab  mountains  is  the 
reason  why  we  find  all  friable  deposits  in  such  an  excellent  stale  of 
preservation.  A  diluvial  gravel-bed  may  have  been  carried  away 
almost  entirely  by  the  later  river,  but  what  remains  of  it,  however 
little,  is  enough  to  appeal  to  the  dullest  eye,  for  there  it  stands  dry, 
bare,  and  clear.  It  is  beyond  the  reach  of  the  stream,  rain  cannot 
fritter  it  away,  no  green  grass  mars  with  frivolous  gaiety  the  austere 
c'orrectncHH  of  the  historical  record.  An  eloquent  example  may  be  seen 
in  the  Fan  gorge  above  Piti,  whore  a  more  band  of  a  terrace  clings  to 
the  verticcd  wall  on  one  side. 

In  most  places  a  great  variety  of  relics  and  patches  of  different 
periods  are  found  together,  cleanly  marked  off.     One  may  call  it  the 
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I  lext-book  luidscape  of  poHt-Tertiary  events,  just  as  ouu  might  diatingaieh 

i  botADical,  polar,  or  iodaHtrinl  landeoapeH. 

Bound  up  with  tbese  atmoBpheric  conditioiiB  in  the  life  of  the  native 
mouiitaineor.  The  iuhabitaut  uf  the  Zerafshau  valley  hat;  oaxj'  rowls 
over  the  terraces  and  gentle  slopes  whioli  the  Caucasian  may  fiud 
obstructed  with  undergrowth  and  fallen  trees.  The  one  builds  a  pre- 
carious fuotbold  on  the  bare  rooks  of  narrow  valley's  where  the  other 
enooimlent  eHjipery  mnd    or  wiiterfalls.      Above    the   timber-line   the 


;'s  horse  mutil  strike  hie  Hboe  iuto  a  hard  sulutauoe,  while  tbat  of 
f  ilit'  Snanetian  walks  with  case  on  the  soft  earth  of  beautiful  meadows 

Htriiggtett  with  tlie  long  griiBS.  TToro  tbo  crops  of  the  villager  are 
■  dependent  npcin  tin  artilii.'ifil  supply  of  water,  tliero  tliey  tkru  cudangeral 
T'tiy  a  posaible  excees  of  rain. 

Having  thus  tried  to  underHtvnd  the  things  we  see  aronud  ns,  we 
I  iptuceed  on  our  journey.  About  an  hour  above  Piti  the  river  opeas  out 
III  little,  and  riding  becomes  easier,     Standing  uear  the  ruins  of  Saravat, 
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perched  on  a  bold  promontory  of  limestone,  we  survey  the  basin  in 
which  the  upper  Fan  (Iskander  Darya),  Yagnob,  and  Pasrud  unite.  It 
is  chiefly  a  picture  of  streaks,  of  the  dipping  strata  T^hich  form  the 
dominating  background  of  the  soenery.  It  is  the  desert  still,  and  as 
if  to  advertise  the  fact  by  some  striking  sign.  Nature  has  here  laid  out 
a  genuine  piece  of  sandy  waste,  a  few  acres  of  pure,  dry,  drifting  sand 
swept  together  by  the  eddies  of  the  valley  winds. 

We  now  take  the  Pasrud  for  our  guide,  and  on  the  left  bank  pick 
our  way  through  a  maze  of  huge  blocks  of  a  ruddy  breociose  concrete 
fallen  from  the  clifif  above,  where  one  observes  alternating  layers  and 
transitions  from  pure  sandstone  to  rough  fragments  embedded  in  red 
cement.  Presently  the  smile  of  a  more  gracious  mood  flits  over  the 
face  of  earth.  On  the  broad  floor  of  the  valley  are  villages  among  green 
trees,  pastures,  and  yellow  fields.  A  pleasant  hour  of  rest  is  spent  in 
luscious  grass  under  the  shade  of  the  weeping  willow  by  the  stream. 
This  is  more  like  some  Swiss  prospect.  The  swift  current  dashing 
against  the  round-backed  boulders  lifts  a  cool  spray,  and  when  we  raise 
the  eye  it  scans  the  long  ridges  of  high  mountains  here  and  there 
dotted  with  snow,  or  penetrates  into  the  depths  of  some  wild  corrie, 
where  the  light  begins  to  fade  from  the  tiers  and  screens  of  purple 
crags  festooned  with  icicles. 

After  passing  Margusar,  the  highest  village,  the  desert  claims  us 
again  for  a  while,  because  white  limestone  screes,  which  reflect  the 
glare  of  the  sun,  descend  to  the  river's  edge.  But  plant-life  is  bravely 
disputing  every  inch  of  ground,  as  shown  by  the  bushy  fringe  which 
partly  hides  the  stream.  Close  to  the  water  is  the  thirsty  willow, 
holding  and  hemming  the  rim  with  a  web  of  roots,  while  the  more 
ascetic  barberry,  hawthorn,  and  similar  shrubs  line  up  behind  as  an 
advance  guard  to  stem  the  flood  of  stones.  Also  some  thuyas  begin  to 
appear  on  the  slopes. 

Then  suddenly  two  buttresses  come  close  together,  and  we  see  a 
mouutaiu  gate,  which  is  the  foreboding  of  a  change,  of  something  new, 
for  the  passage  is  not  long,  and  beyond  we  perceive  the  massive  build  of 
a  great  peak,  Khon  Tagh.  On  approaching  the  neck,  we  find  it  choked 
with  a  dam  of  huge  blocks  mixed  with  smaller  detritus,  probably  the 
result  of  a  downfall  or  maybe  the  unloading  of  a  glacier.  Under  one 
of  the  largest  rocks  the  water  has  dug  a  subway,  thus  forming  the 
natural  bridge  of  which  previous  visitors  have  spoken.  After  clamber- 
ing over  the  obstacle,  we  land  upon  the  level  where  the  upper  Pasrud 
falls  into  the  Surkhab.  The  latter  is  much  stronger,  though  the  valley 
of  the  Pasrud,  being  wider,  longer,  and  more  important  in  every  respect 
(save  that  of  water-supply),  claims  the  hoHOur  of  the  principal  name. 
Pausing  to  think,  we  realize  once  more  how  tradition  scoffis  at  a  nomen- 
clature based  solely  on  hydro-arithmetics.  An  impression  of  stateliness, 
a  more  engaging  aspect  or  greater  length,  the  presence  of  villages  or 
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paBtiires,  or  tlie  ilirectlon  of  tiie  road  to  the  pasB,  are  more  conviudng  to 
the  native  than  a  cubing  of  the  water-power.  Quite  well  can  we  imagine 
how  the  first  shepherds  and  hunters  were  attracted  by  the  inviting  open- 
ness of  tbe  Paerutl  before  they  vontiired  Into  the  darker  receBses  where 
the  ijurkhab  glacier  lurka  in  a  lair  of  blackened  slabs. 

We  have  now  reached,  at  about  7fH)0  feet,  the  region  of  high  pnstare- 
land  biid  out  on  the  ronnd-back  ridges  and  spreading  slopes  which  form 
the  pedestal  of  towering  pinnacles  or  ioe-olad  pyramids.  The  view  is 
"  Alpine,"  bnt  at  this  time  of  the  year  wo  see  greyish-yellow  tints  of 
dying  gras-n,  and  the  bard  soil  is  discovered  between  the  tnfts  of  grass  or 
the  single  stalkit  of  coarser  weeds.  Then  we  roa1i7«  that  the  air  is  dry, 
that  drought  bas  not  stoppeil  short  on  its  ascent  from  the  steppes.  But 
if  we  were  to  come  in  spring,  we  should  find  a  lieautifnl  emerald  lawn 
thriving  under  many  showers  and  the  water  from  the  melting  mow 
which  soaks  the  ground.  And  the  conclusion  is  that  this  region  owes 
the  preservation  of  an  Alpine  aspect  (in  summer  and  autumn)  to  its 
cool  height,  which  enables  the  truly  Alpine  conditions  of  spring  to  pre- 
serve their  main  features  to  save  their  face — so  to  speak.  By  the  time 
the  winter  snow  hides  this  face  again  it  has  l>ecome  quite  shrivelled,  but, 
thanks  to  the  proximity  of  the  glaciers,  it  was  able  to  keep  up  the  out- 
ward appearances  of  monutain  freshness,  while  tbe  caked  and  crusty 
stretches  of  the  lower  Fan  cannot  hold  the  soft  caress  of  any  rains.  We 
are  here  on  the  line  where  the  mouutjiin  air  begins  to  gain  on  the 
desert  air,  just  as  the  gardens  of  the  lowlands  mark  the  ground  where 
mountain  water  proolaims  a  victory  over  desert  air.  For  the  desert 
is  hot  air  against  which  the  mountains  wage  war  with  ice,  cold  air, 
and  water. 

The  place  on  which  we  stand,  and  where  the  upper  Fasrud  flows,  is 
what  the  Tyrolese  peasant  calls  a  "  Boden,"  an  "  Alpine  floor,"  meaning 
a  flat  (alluvial)  plain  in  a  high  valley.  A  peaty  sod  hides  most  of  the 
underlying  gravel,  and  the  brook  meanders  peacefully  in  a  setting  of 
green  award.  Grassy  undulations  rise  towards  the  sides,  studded  here 
and  there  with  tbe  dark-green  thuyas,  solitary  or  in  clusters.  The 
birch  is  also  seen,  with  silver  bark  and  featliery  crown.  Cattle,  mainly 
fat-tailed  sheep,  bronse  the  pastures,  under  the  watchful  eye  of  unoostb 
shepherds. 

Bnt  we  are  somewhat  surprised  to  find  that  agricultnre  haA  not 
stopped  short,  for  we  see  fields.  Yelling  women,  seeking  shelter  from 
the  male  gaxe,  and  squealing  children,  frightened  in  their  rustio  games 
by  oar  approach,  proclaim  the  neighbourhood  of  a  "  lailak,"  or  sTtmmer 
resort.  Their  dwellings  are  tumbledown  hovels  of  stones  or  rag-clad 
wiokerwurk,  which  is  to  represent  an  ajwlogy  for  kibitkaa.  All  the  old 
men,  the  women,  and  the  children  are  sent  up  here,  to  live  on  milk  and 
to  prepare  the  winter  store  of  aheese,  while  all  strong  hands  remain  in 
the  villages  to  reap  the  crops.     Later  they  come  up  for  the  higher  fields, 
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which  sometimes  are  found  at  an  altitude  of  8000  feet.  Once  started 
nnder  the  auspices  of  a  mild  spring,  the  barley  has  a  good  chance,  for 
when  well  on  it  only  needs  an  occasional  wetting,  and  after  that  there 
is  nothing  better  for  ripening  than  the  dry  heat  that  follows.  The  cold 
nights  do  no  harm  to  cereals,  but  what  keeps  them  down  to  comparatively 
much  lower  levels  in  our  climate  (after  taking  latitude  into  account)  are 
the  shivery  rains  and  snowfalls  of  late  summer. 

(To  be  continued.) 


A  JOURNEY  THROUGH  THE  EASTERN  PORTION  OF  THE 

CONGO  STATE.* 

By  Major  P.  H.  G.  FOWSIiL-OOTTON. 

After  my  Northern  Uganda  trip  of  1902*-1903, 1  spent  a  year  at  home 
in  preparation  for  a  journey  to  the  Congo  State.  November  2,  1904, 
saw  me  on  the  way  to  Lado,  the  chief  station  on  ^he  White  Nile.  In 
this  district  my  principal  quest  was  the  northern  white  rhino,  known 
only  by  a  single  specimen,  shot  by  its  discoverer,  Major  Gibbons,  and 
eventually  sent  to  America.  My  search  for  the  animal,  and  for  a 
couple  of  elephants  standing  as  near  12  feet  in  height  as  possible, 
occupied  five  and  a  half  months.  During  this  time  I  made  the  Congo 
stations  along  the  Nile  my  headquarters  for  short  expeditions  westward 
into  the  plain.  All  these  posts  are  malarious,  and  swarm  with  mos- 
quitoes, Eire,  the  most  picturesque  of  them  all,  being  literally  infested. 
In  fact,  the  Enclave  generally  must  rank  among  the  most  unhealthy 
districts  of  Central  Africa;  in  one  year  the  death-rate  among  the 
Europeans  rose  to  over  20  per  cent. 

On  my  arrival  in  the  latter  part  of  December,  and  throughout 
the  first  fortnight  of  January  (the  dry  season),  the  heat  was  intense, 
the  thermometer  standing  as  high  as  104^  at  2  p.m.  in  my  tent.  Once 
away  from  the  Nile,  the  scarcity  of  water  proved  a  great  difficulty. 
Stagnant  pools  in  the  river-beds,  fouled  by  man  and  beast,  and  these 
only  at  rare  intervals,  formed  the  sole  supply.  In  the  rainy  season 
so  much  of  the  country  lies  under  water  that  travelling  is  almost 
impossible.  Owing  to  the  flatness  of  the  thorn-dotted  plain,  Lado  hill 
forms  a  conspicuous  landmark  for  many  miles.  This  district  is  peopled 
by  the  Bari,  a  peculiar  feature  of  whose  huta  is  the  floor  sunk  18 


•  Bead  at  the  Boyal  Geogrrapbical  Bceiety,  Jane  17, 1907.    Map,  p.  468. 


372    JOURNEY  THBOCCn  EASTERN  PORTION  OF  THE  CONOO  STATE 

inches    below  tho   snrfai*  of  the   ground— a   jnothixl  of  coDstruction 
which  appears  parlioularly  curiouB  in  Tiew  of  the  heavy  rainy  eeasou. 

Ab  my  caravan  moveil  further  soathwards,  I  was  struotc  tiy  tliu 
Diimoroiis  niiDM  of  villugoH  nnil  aloiciBt  cotitinuoiiH  ittrc-tohea  of  wliat  liml 
niico  been  cuUivuted  grouml.  H  was  evident  llmt  at  im  very  dii:Luiit 
duto,  priibaiily  before  the  ilorvisU  raids  had  devntitftted  the  conntry,  it 
Tiiiist  have  supported  a  considerable  popnUtion.     Much  of  the  grounJ 


I 


had  Iweii  terraced  and  cleared  of  etonca.  The  village  sites  were  marked 
by  numoroiiB  circles,  some  6  yards  in  diameter,  formed  of  wide,  thin 
stones  set  upright,  and  standing  fiomo  18  inches  to  2  feet  above  the 
surface.  Tho  top  of  each  of  those  atones  was  nicked  to  veoeivo  the  end 
of  a  roof-pool.  Here  and  thore  a  double  cirole  of  stones  denoted  a  hut 
built  after  the  form  of  the  modem  Abyssinian  tncal,  with  a  passage 
round  it.  Judging  from  a  few  higher  stones  still  standing,  theae 
villages  had  eviilently  been  surrounded  by  a  palisade.  At  the  prwent 
time  the  population  is  scanty,  so  that  considerable  diflienlty  is  found  in 
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provieioiiiDg  the  stations.  The  greater  part  of  the  grain  for  my  men. 
had  to  bo  drawn  from  a  district  several  days  east  of  the  Nile,  on  the 
Uganda  side. 

Working  southwards  from  Hejaf,  1  etruok  up  the  valley  of  the 
Kaya,  where  scattered  setllements  of  nomad  Bari  plied  the  double 
trade  of  fishermen  and  black  smiths.  The  women  generally  took  their 
part  in  the  work  as  well  as  the  men.  In  little  hollows  on  the  flat 
surface  of  a  rock,  they  would  pound  the  filbert-like  nuts  of  iron  ore  to 
powiler.  This  was  tlieu  carrieil  to  the  smel ting-pits  near  by,  grass-roofed 
cunalructiuus  shaped  like  the  totter  V  ^ud  encircled  in  heapH  of  dross 


and  charcoal.  Here  and  there  couples  of  men  were  hard  at  work 
forging  hoes,  one  of  them  beating  the  mass  of  glowing  metal  into 
Hhape  with  two  §tou(>s,  to  serve  the  purpose  of  hummer  and  anvil,  while 
his  Companion  plied  the  bellows.  One  of  the  blacksmiths  told  me  that 
the  iron  ore  is  cullected  from  the  surface  of  the  ground 'at  a  place  ten 
days  distant.  When  the  hoes  are  completed  they  are  taken  over  to  the 
great  chief  of  Ibe  Bari  tribe,  vn  the  Uganda  side,  who  buys  them 
fur  flour. 

Strikifig  up  llio  side  of  tb<.«  Kuya  valley,  iii  a  southerly  direction, 
the  caravan  made  its  way  ou  to  the  Kaju-kaji  plateau,  which  lies  some 
1200  f«et  above  the  Nile.      It  is    from   this  plateau   that  supplies  ol 

Ho.  IV.— OoTOBia,  1907.]  2  o 
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grain  are  eent  northwards  by  caravan  to  the  mouth  of  the  Kaja,  and 
thence  by  canoe  to  Lado,  and  Houthwards  to  Ditfile.  In  fact,  Kajo-kaji 
might  well  be  called  the  granary  of  the  whole  Enclave.  On  no  pari 
of  my  journey  did  I  see  ground  more  highly  cultivated  or  nativeH  more 
obviously  contented, 

Au  the  caravan  drew  nearer  Wadelai,  I  found  a  strott-'h  of  country 
wliioh  proved  to  be  the  favourilo  haunt,  at  that  time  of  year,  of  not 
only  white  rhino,  but  bull  elephautu.  Here  I  was  able  to  realize  the 
two  chief  objects  of  my  visit  to  the  Enclave,  by  Becuriiig  a  cnuiplute 
akin  and  skvletuu  of  u  white  rhino  bull  and  the  hidou  of  twu  elephaul^ 
iiuarly  I'i  feut  in  hright.  One  of  tbcse  latter  was  ili'stinod  for  the 
Biitish  Nalunil  Hist^iry  MuBcuni,  whoso  director  had  been  trying  to 
[irouure  suoh  a  specimen  for  the  last  three  years.  The  olhtr  I  proposed 
prenentiug  to  the  Tervnereu  Mnaeum  near  Brussels.  The  preservation 
of  these  skins  gave  great  trjuble,  but  they  were  oveutually  Kent  off  in 
good  oonditiou  to  Kampala,  which  place,  thanks  to  the  courtesy  of  the 
late  Mr.  Fowler,  sub- com niii^s loner  Nilo  provinces  and  collector  at 
lioimo,  they  reached  in  excellent  time.  But  un fortunately,  for  some 
reason  yet  to  be  explained,  the  skins  were  afterwards  detained  so  lung 
that  the  lake-shore  climate  comjiletely  ruined  them,  to  the  los«  of  the 
museums  and  to  my  disgust,  for  thcru  was  a  heavy  bill  of  carriage  to 
pay.  When  twu  years  previuusly,  iu  1903,  I  traversed  the  country 
between  Wadelai  and  Mahagi  bay,  at  the  north-western  comer  of  Lake 
Albert,  it  was  practically  depopulated,  for  the  villagerd  had  moved  over 
to  the  Uganda  side.  Now,  Id  my  surprise,  I  found  new  vill^es  being 
established  all  along  the  route,  the  natives  having  returned  to  escape 
the  Uganda  hut-tas. 

From  Mahagi  bay  station  we  pushed  our  way  up  the  hills  to 
Mahagi  proper,  lying  4^*  horns  from  the  lake  and  1180  feet  above  it. 
Ueru,  as  in  all  the  other  stations  I  had  visited,  great  improvementH  were 
to  be  seen.  New  brick  houses  had  been  constructed,  and  stretches  of 
bush  had  been  cleared  to  give  place  to  vegetable  gardens  and  cultiva- 
tion. My  route  now  led  over  the  Nile-Congo  watershed,  a  series  of 
rolling  grass  hills,  intersected  by  running  streams  fringed  with  belts  of 
timber.  My  highest  camp  was  at  Mongolula,  at  an  elevation  of  5950 
feet.  This  region  is  for  the  greater  part  very  sparsely  inhabited,  and 
gives  promise  of  one  day  becoming  a  valuable  grasiing-ground  for 
white  settlerd.  Through  Irumu  bauds  of  uativuu  were  passing  on  their 
way  to  the  Kilo  gold-mines,  where  wurk  on  the  alluvial  deposits  has 
been  successfully  com.menced,  some  33  om.  of  gold  being  washed  per 

The  Ttnri  river,  a  day's  journey  from  Irumu,  forms  the  dividing-line 
l>otween  the  grass  land  and  the  great  forest.  When  my  canoe  had 
almost  crossed  the  clear,  rapid  vraters,  150  yards  wide,  I  noticed  on 
the  opposite  bank  two  miniature  houseo  bnilt  Hose  to  the  edge  and 
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resembliog  in  every  feature  the  hutB  of  the  villagerii.  The  old  chief 
WOK  lutb  to  explain  the  object  of  thebe  bouses,  but  at  length  I  was  told 
that  they  were  erected  for  the  ishude  of  biu  piedecesEur,  who  wus  told 
that  be  must  recompent>e  tb^ui  for  their  labours  by  guarding  the 
passage  of  those  eroBsiug  the  river.  From  that  time,  whenever  a  caravan 
wan  seen  to  approach  the  bank,  a  little  food  would  be  carried  down  to 
the  gbobt-huuBes,  an  a.  warning  that  the  shade's  protection  wae  needed 
for  the  oaravan  about  to  croHS. 

The  great  Ituri  forest,  reudered  famous    by  Stanley's  remarkable 
jonmey  across  it,  differed  greatly  from  the  dismal  miacniic  place  of  my 


imagination,  where  unhealthy  miBto  and  perpetual  twilight  leigned 
supreme.  Far  from  shutting  out  the  sunshine,  the  lofty  dome  of  inter- 
laued  brauches  above  our  heads  only  served  to  soften  the  pitiless  heat  of 
the  eijuatorial  suu.  Myriads  ijf  little  sunbeams  liltured  through  the 
leaviii,  to  settle  on  the  undergrowth  in  bright  j>atches  of  light,  whore 
the  butterflies  and  birds  loved  to  flit  to  and  fro,  lu  the  morning,  it  is 
true,  the  foliage  would  oft*;n  be  heavy  with  dowdrops  and  gossamer,  but 
licfore  eight  the  aunboams  had  lifted  tbo  mists  from  the  dense  uuder- 
growth,  the  giant  trees,  and  the  graceful  creepers  that  flung  their 
fantastic  coils  and  festoons  from  brauch  to  branch  and  from  tree  to  tree. 
It  wse  in  the  oarly  morning  that  one  felt  the  hush  of  the  great  forest, 

a  1)2 
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whose  impreBsive  stillness  was  only  broken  by  the  crackling  of  the 
sticks  under  the  feet  of  our  caravan.  Here  and  there  in  the  forest  are 
little  natural  glades,  called  by  the  natives  **  eddos/*  some  watered  by 
sluggish  marshy  streams  that  almost  lose  themselves  in  the  rich 
grass,  while  in  others  the  waters  rush  and  tumble  over  clear  quartz 
sand-beds  and  among  moBs-grown  boulders.  Dark  tunnels,  worn 
through  the  undergrowth  by  generations  of  beasts  on  their  way  to 
water,  lead  down  to  these  rifts  in  the  dense  vegetation.  For  it  is 
here  that  the  beasts  of  the  forest,  from  elephant  to  the  timid  little 
dik-dik,  come  down  to  drink,  bathe,  and  crop  the  fine  grass  at  the 
water's  edge. 

The  seasons  in  the  forest  are  very  ill-defined.  Generally  rain  fallfl 
on  four  or  five  days  of  every  week,  while  seven  days  without  a  thunder- 
storm was  the  longest  dry  period  I  experienced.  In  any  big  clearing,  it 
was  curious  to  hear  a  storm  coming  up,  for  the  sound  of  the  drops  patter- 
ing on  the  leaves  of  the  trees  reached  us  long  before  the  rain«  Tbe  roar 
of  a  hurricane  through  the  forest  was  an  experience  not  to  be  forgotten. 
Our  camp  was  nearly  wrecked  on  one  occasion,  and  a  passage  seyeral 
hundred  yards  wide  was  cleared  through  the  trees  for  a  distance  of 
some  miles.  In  1905  I  was  in  the  forest  from  the  last  few  days 
of  June  to  the  first  half  of  August,  while  in  the  following  year  I 
spent  from  the  last  week  of  January  to  the  first  days  of  Angnst  in 
practically  the  same  districts.  July  of  1905,  passed  between  Imnm 
and  Mawambi,  was  by  far  the  wettest  month  of  the  ten.  The  follow- 
ing July,  however,  s][)ent  between  Makala,  Mawambi,  and  towards 
Beni,  was  one  of  the  driest.  While  the  forest  is  damp,  I  oame  across 
but  very  few  boggy  places,  and  no  large  marshes.  Mosquitoes  are  almost 
unknown. 

The  population  of  the  forest  is  numerous,  from  the  pygmies,  con- 
sidered to  be  the  most  savage  and  primitive,  to  the  Mongwana.  the 
followers  and  descendants  of  the  Arab  ivory  and  slave  dealers,  to  whom 
a  certain  amount  of  Moslem  civilization  and  handicraft  have  been  handed 
down  ;  and  dotted  about  at  wide  intervals,  the  neat,  well-ordered  stations 
of  the  Congo  Government  gave  evidence  of  a  European  civilization 
that  has  crushed  Mongwana  power  and  otiectually  abolished  tbe  slave 
trade. 

The  climate  of  the  forest  seems  to  have  no  detrimental  influence  on 
the  physical  development  of  any  of  the  tribes  who  find  their  home 
undei-  its  shelter.  The  Mongwana  are  a  tall,  well-proportioned  race 
of  men,  and  many  of  the  women  seem  to  have  inherited  a  certain 
Arab  grace  of  form.  The  Babila,  another  tribe  with  which  I  came 
in  contact,  although  short  in  Ktature,  arc  a  sturdy,  healthy-looking 
race,  while  the  pygmies  certainly  show  no  signs  of  i)hysical  degenera- 
tion. But  the  native  from  the  plain,  or  the  white  man,  usually  suffers 
severely  after  a  few  months'  residence  in  the  damp  atmosphere  of  the 
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foreet,  rheumatism,  dyBecteiT,  and  bilioue  fevers  being  the  moat  common 
com  plaints. 

The  soil  of  the  fon-'st  ia  bu  rioh  in  leaf-mould  that  it  proiluooa  two 
a  cropa  ii  yuar.  Liku  all  natives,  the  villa^oi's  are  m  tho  habit 
F  oontinually  ohanging  their  cultivation  from  one  spot  to  another, 
mgh  here  it  noi^csaitates  a  great  deal  of  labonr.  The  nnderwucHl 
i  saplings  are  firftt  of  all  cut  down,  and  then  attention  is  turned 
1  the  smaller  trees,  which  are  felled  some  8  feet  from  tho  base,  and  left 
>  onniber  the  ground  where  tliey  fall.  By  this  time  the  underwood 
niffifiently  dry  to  help  in  tho  destruction  of  tho  larger  trees  that  are 


Klon< 


IE' 


left  stanrling.  Piling  it  around  the  trunks,  tho  natives  set  it 
ight  in  order  lo  bnrn  the  bark,  and  thus  kill  the  treew,  which 
'^Fvontually  atretch  otit  their  gaunt  arms  over  crops  of  banana,  millet, 
Hweot  potatoes,  and  miinioc. 
Grass  in  the  forest  can  only  be  found  in  the  eddos,  and  in  the 
inga  maiie  by  the  uativeB  for  their  ganlens.  For  this  reaRon  there 
lo  cows,  and  tho  few  importeil  sheep  and  goats  that  manage  to 
ihstand  the  hardahipa  of  tho  march  through  the  forest  to  tho  villages 
cherished  by  the  owners  as  thoir  moat  precious  possessions.  Among 
the  little  flook  that  followed  us  on  our  journey,  the  death-rate  in  the 
forest  was  over  60  per  cent.,  and  this  in  spite  of  every  oare.     Night 
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after  night  a  platform  strewn  with  leaves  was  built  for  them,  with  a 
roof  as  shelter,  and  during  tho  march  each  animal  had  a  noee-bag  with 
a  few  potatoes  in  the  bottom,  to  prevent  them  getting  hungry  or  eating 
poisonous  leaves  from  the  undergrowth. 

On  the  site  of  an  abandoned  garden  vegetation  rapidly  springs  up, 
to  form  a  favourite  haunt  of  elephant,  buffalo,  wild  pig,  bush-buck, 
bongo — an  animal  even  rarer  in  the  Ituri  forest  than  the  okapi — and 
leopards,  which  latter  are,  curiously  enough,  never  to  be  found  far  from 
a  native  settlement.  In  coloration  the  animals  of  the  forest  have  a 
tendency  to  become  darker  in  shade  than  those  of  the  plains.  A  notable 
example  of  this  is  the  ratel  (Mellitora  cottonf)^  which  is  entirely  black, 
while  in  the  south  and  west  of  Africa  the  whole  of  the  upper  isurfaee 
of  the  body,  head,  and  tail  are  an  ashy  grey. 

Mica  abounds  in  the  neighbourhood  of  Mawambi,  and  the  whitewash 
used  for  the  houses  in  the  post  is  so  fall  of  minute  fragments  that  the 
walls  sparkle  in  the  sunshine. 

This  station  is  a  great  centre  of  the  pygmies.  They  live  in  small 
communities  of  six  to  eighteen  men  with  their  wives  and  families. 
Each  group  is  governed  by  an  elder,  but  there  does  not  appear  to  be 
any  recognized  supreme  chief,  and  the  communities  are  often  at  war 
with  one  another.  They  have  no  permanent  villages;  their  low 
primitive  huts,  thatched  with  the  large  leaf  of  Sarcophrynium  amoidianumj 
are  built  in  a  little  clearing  in  the  forest,  and  are  moved,  not  only  for 
their  customary  bi-annual  migration,  or  when  hunting  in  that  district 
is  becoming  difficult,  but  also  on  the  death  of  any  member  of  the  group, 
or  when  they  have  killed  some  large  animal.  It  is  easier,  in  the  latter 
case,  to  move  the  village  to  the  animal  than  the  animal  to  the  village. 
Their  time  is  passed  in  hunting  and  collecting  honey,  wild  fruits,  and 
roots.  While  they  kill  the  larger  animals,  even  elephants  at  times, 
with  a  short'shafted,  broad-bladed  spear,  by  far  the  greater  quantity 
of  their  game  is  taken  by  driving  it  into  nets. 

The  pygmy  is  a  most  expert  climber,  and  no  matter  how  high  the 
wild  bees  may  have  their  nest,  he  will  scale  up  and  cut  it  out  in  an 
incredibly  short  space  of  time.  Each  group  of  pygmies  attaches  itself 
to  the  chief  of  one  of  the  other  forest  tribes,  whom  they  supply  with 
meat,  honey,  creepers  as  ropes,  and  leaves  for  thatching,  in  exchange 
for  vegetable  produce.  Tilling  the  ground  is  an  occupation  regarded 
with  scorn  by  the  true  pjgmy.  Bows  and  arrows  are  his  weapons  of 
war.  With  these  he  is  a  skilled  marksman,  for  he  is  conatantly 
practising  on  monkeys  and  other  small  beasts.  All  the  ironwork  used 
by  a  pygmy  is  traded  from  other  tribes.  Bark  cloth  dyed  terra-ootta 
or  a  soft  grey  is  his  principal  manufacture,  but  he  also  makes  wooden 
honey-pots,  pipe-stems,  bows  and  arrows,  together  with  personal 
ornaments  of  fur  and  feather,  and  sleeping-mats  of  skin.  The  dances 
of  the  pygmies  are  the  most  interesting  of  any  I  have  seen,  and  are 
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ml  enthndaHm  for  hourw  at  a  stretcli. 
I  feutiiro  of  ft  Imiit,  uml  en.l  up  witli 


carricil  on  wUh  great  onerjty  a 
Nearly  all  of  tlieiu  portray  bi>iu 
the  least  that  follows  its  eucuees. 

From  MawamVii  we  puslied  cm  to  Makala  in  aeardi  of  nkapi,  for  if 
^»aa  here  that  a  native  h>int«r  had  secured  the  two  specimens  brought 
to  Enrojye  hy  Dr.  IJayid.  Makala,  on  the  banks  of  the  Tiindl,  we  found 
to  be  a  nwit,  well-ordered  station  off  the  main  rontes  throngfa  fhe  foreat, 
and  maintained  solely  for  administrative  purposes  and  the  collection 
of  robber.  An  avcnno  lined  with  pineapples  and  biiuaoaa  leads  up  to 
the  post,  which  crowns  a  little  slope. 


fVOATtna  VILLA  on 


The  nutivo   renowned  for  his  skill  in  okapi    bunting  was  Bent  off 

■»-»Tinied  lately  on  our  arrival  at  the  post,  in  search  of  tracks.     A  few  days 

1  a^ter  news  was  brought  in    that   ho    bad    found    and  shot  a  fine  male 

*^k~liiipi.     In  addition  to  my  disapiiointraent  at  thus  losing  a  chance  of 

^looting  it  myself,  there  was  the  diflionlty  of  getting  in  the  l^east  fmin 

"^lie  place  in  the  forest  where  it  lay,  and  dealing  with  the  skin  before 

it  was  too  late.      However,  hy  dint  of  working   on  it   nearly  all  one 

**igbt,  I  managed  to  preserve  it  well  enongh  for  it  to  bo  considered  one 

Of  the  moBt  perfect  specimens  that  baa  yet  reached  Europe.     It  is  now 

to  be  seen,  together  with  the  complete  *keleton,  at  the  Natnral  History 

IVInsenro,  South  Kensington. 

Still  in  hopes  of  slifwting  a  specimen  myself,  I  searched  the  neigh- 
honihood  ;  hut  in  spite  of  hours  spent  in  follovring  fresh  tracks,  I  never 


80  much  as  caught  sight  of  an  otcapi.  Indeed,  the  ohances  of  a  aportemau 
coming  ncrosB  these  extromely  timid  deni^tens  of  the  forest  undergrowlb 
Booni  to  mo  to  bo  very  remote'. 

Makalik  ie  ono  of  the  groat  mhbcr  coatres  of  the  Cougo,  uad  iluriog 
onr  sojourn  of  three  and  a  half  months  in  the  district,  we  had  unrivalled 
opportunities  of  studying  the  method  of  rubber-colleotion.  This  appa- 
rently varies  considerably  in  diflvrent  (listTiclti.  At  Makala,  each  hale 
adnlt  man  has  to  bring  in  5  Vilos  per  month,  and  this  can  be  collected 
in  forty  working  hours.  Psynient  is  at  the  rate  of  3o  centimes  per  kilo, 
of  which  10  per  cent,  is  given  to  the  chief,  and  the  balance  to  the  actual 
gatherer. 

In  the  end  of  Jnne,  we  made  our  way  slowly  back  througli  the  forest 
to  Beni.  Eokomeangle,  a  hill  four  marches  from  that  ]>ost  (3450  feet 
elevation),  commanded  a  fine  view  over  an  immense  stretch  of  forest, 
and  in  the  early  dawn,  before  sunrise,  a  splendid  panorama  of  the  snow- 
clad  range  of  Ruwenzori. 

At  the  north-west  comer  of  Lake  Albert,  we  wore  camped  for  several 
weekn.  Before  midday  a  high  wind  would  spring  up,  blowing  from  the 
slopes  of  Euwenzori  towards  the  lake,  and  continue  till  four  or  five 
o'clock  in  the  afternoon.  This  would  often  disperse  the  dense  clouds 
of  small  flies  that  hung  over  the  lake,  sometimes  looking  so  like  tlie 
smoke  of  an  advancing  steamer,  that  it  was  hard  to  realize  none  were  yet 
plying  on  the  lake.  The  wat«r  is  slightly  brackish,  and  much  of  the 
reed-fringed  shore  is  formed  of  minute  shells.  It  was  at  this  camp 
that  I  shot  a  specimen  of  the  Semliki  buflalo,  a  red  variety  of  the  Cape 
species. 

At  Katwi  we  passed  Ihe  cnrions  crater-lake  where  a  considerable 
salt  industry  is  carried  on  by  the  natives.  Besides  the  almost  daily 
caravan  to  Fort  Portal,  this  salt  finds  its  way  far  into  the  forest  and 
southwards  almost  to  Tanganyika.  If  this  salt  deposit  passes  to  Ihe 
Congo,  as  the  result  of  the  corrected  Anglo-Congo  boundary,  it  will 
probably  be  exploited  under  European  supervision,  and  prove  a  valuable 
asset  to  tlie  State. 

Continning  our  journey  round  to  the  eastern  side  of  tha  lake,  we 
reached  Kissegnies,  the  main  camp  of  the  Congo  Geographical  Mia-^ion 
for  the  demarcation  of  the  3ftth  meridian.  To  Commandant  Baatien,  the 
officer  in  charge,  we  are  indebted  for  much  courtesy,  more  particularly 
for  his  care  of  mo  when  I  was  mauled,  on  the  banks  of  the  Sassa,  by  a 
wounded  lion. 

Katanga  was  the  most  southerly  point  we  touched.  This  village 
was  one  of  ihe  most  curious  I  have  ever  visited.  The  main  group  of 
thirty  huts  were  built  on  one  huge  floating  platform  some  little  distanoe 
out  on  the  waters  of  a  sheltered  bay.  The  platform  rises  and  falls  with 
the  surface  of  the  lake,  being  moored  by  poles  driven  into  the  innd. 
The  villagers  are  a  robust,  well-built  race,  in  apite  of  constant  inter- 
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laarriage,  for  the  men  never  ottooee  their  wive§  from  among  the  women 
*f  the  plains.  They  enbaiat  by  hippo-hnnting  and  fibbing,  carrying  on 
■%  lucrative  trade  liy  the  purchaso  of  salt  from  Katwt,  tu  osohaugo  for 
i^eep  ut  the  southern  end  of  the  lake. 

By  the  Toro-Entebbe  route,  we  returned  to  Momhfua,  and  thence 
home,  aft«r  a  twenty-aoven  months'  trip.  The  chief  scientific  remltB  ol 
Om  journey  are — (I)  Several  good  Bpecimena  of  the  northern  white 
■thiiio,  (2)  An  okapi  skin  and  skeleton.  (3)  Sis  new  uiammala,  vi^, 
Tfo)  A  water-chev retain,  Dorcalhenum  aqnalicam  ••otitmi ,-  (b)  the  Central 
African  ratel,  lffeltirntra  eottoni;  (c)  the  dusky  African  tiger-cat,  FrJia 
tkry»othrix  mttoni ;  (<i)  an  elephant  shrew,  Rhynehnryim  uliihlmmni  fmdi- 


eavdnfa  ;  (e)  a  l>laok-and- white  monkey,  Colobw<  pallialu*  eMfmi :  (/)  the 
Semtiki  red  buffalo.  Bog  cafftr  eottoni.  Some  HOOO  lepidoptera,  among 
which  Bcveral  new  specits  have  already  been  dencrilted,  a  number  of 
ethnological  objects,  some  phonographic  records,  and  about  seven  hundred 
photographs  complete  the  list. 

In  conclnsion,  I  nhould  tike  to  add  that  my  journey  was  only  rendered 
possible,  firstly,  through  the  goodwill  of  Sir  Constantine  Pbippa,  our 
minister  at  Brussels  at  the  time  I  started ;  secondly,  by  the  kindness  of 
the  Egyptian  and  Sudanese  otEoials,  who  took  the  greatest  interest  in 
my  expedition,  and  did  all  in  their  power  to  uiake  the  passage  of  myself 
and  my  equipment  easy  through  their  oonntry,  as  welt  as  to  ensure  the 
prompt  return  of  all  the  specimens  sent  back  timt  way  ;  lastly,  and  most 
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important  of  all,  I  am  indebted  to  the  courtesy  of  the  Congo  Govern- 
ment, who  not  only  gave  me  permission  to  travel  and  shoot  throngh  the 
game  reserves  on  their  eastern  border,  but  allowed  me  to  take  my  own 
armed  escort  from  Uganda.  Almost  throughout  I  received  every  atten- 
tion and  assistance  from  the  Congo  officials,  many  of  whom  put  them- 
selves to  great  personal  inconvenience  in  order  to  give  me  greater 
comfort. 


The  President  :  I  have  to  iutroduce  to  you  the  lecturer  of  the  evening.  Major 
Powell-Cotton  is  one  of  the  moBt  notable  and  best  known  of  those  travellers  who  have 
heen  led  into  exploraiion  by  an  intense  love  of  sport  and  by  a  great  aptitude  for  natural 
history.  His  first  important  expedition  was  in  Western  Tibet  some  eighteen  yean 
aso.  I  believe  he  visited  Tibet  twice.  He  travelled  in  Somaliland  in  1895-6,  and 
afterwards  in  Abyssinia.  In  1903  be  travelled  in  Northern  Uganda,  and  an  accoant 
of  his  journeys  there  was  given  to  us  early  in  1904.  In  November  of  that  same 
year,  he  started  for  his  later  journey,  which  he  will  describe  to-night  He  remained 
partly  in  the  equatorial  forests  and  partly  in  the  eastern  part  of  the  Congo  for 
twenty-seven  months,  and  during  those  long  twenty-seven  month?,  as  during  all  his 
previous  journeys,  he  made  very  large  and  important  collections  in  natural  history. 
That  is  the  principal  feature,  I  may  say,  of  his  life's  work. 

After  the  paper,  the  President  :  I  will  ask  Mr.  Lydekker,  the  distinguished 
zoologist,  if  he  is  present,  to  say  a  few  words. 

Mr.  Ltdekker  :  I  think  I  may  speak  on  behalf  of  the  Natural  History  Branch 
of  the  British  Museum  as  to  how  much  it  is  indebted  to  Major  Powell-Cotton  for 
having  brought  the  first  male  okapi.  It  is  not  only  the  first  male  sptcimen  the 
museum  has  received,  but  it  is  the  best  okapi-skin,  the  taxidermists  tell  me,  that 
has  been  brought  to  this  country.  Those  who  have  been  in  the  tropics  know  how 
difficult  it  is,  especially  when  marching,  to  preserve  skins,  and  it  is  a  great  triumph 
for  Major  Powell-Cotton  to  have  brought  this  specimen  home  in  such  splendid  con- 
dition. I  am  not  going  to  weary  you  with  a  dissertation  about  the  animals  collected 
by  Maior  Powell-Cotton,  and  will  confine  myself  to  a  few  remarks  about  okapis. 
It  has  been  hitherto  thought  that  in  the  case  of  big  pame  animals  from  the  same 
distiict  all  individuals  were  alike;  but  with  these  okapis,  so  far  as  we  know  at 
present,  this  is  not  so.  Thus  the  specimen  Sir  Harry  Johnston  brought  home  has 
very  large  white  knee-caps ;  but  in  Major  Powell -Cot  ton's  specimen  there  are  none 
at  all,  the  knees  being  absolutely  black.  The  Alexandcr-GK)sling  Expedition  has 
presented  another  s|  ecimen  to  the  museum,  also  a  male,  which  has  small  white 
knee-caps,  and  also  differs  from  all  others  I  have  seen  in  other  respects.  The  black 
stripe,  for  instance,  that  extends  from  the  knee  to  the  fetlock  is  usually  complete, 
but  in  the  s])ecimen  brought  home  by  the  Alexander-Gosling  Expedition  it  stops 
thort  to  as  to  l<  ave  a  white  gap  abc.ve  the  fetlock-band.  These  three  specimens  are 
altogether  different,  and  if  we  had  been  dealing  with  any  other  animal  I  think  we 
should  have  said  they  were  distinct  races ;  but  the  curious  fact  is  that  out  of  some 
ten  or  fifteen  specimens,  at  least  nine  or  ten  seem  more  or  less  distinct  from  one 
another.  Of  course,  these  okapis  have  attracted  a  great  dt  al  of  interest,  and  every 
specimen  brought  has  been  mounted  and  exhibited.  If  the  difierences  prove  to  be 
connected  with  locality,  they  will  indicate  distinct  races ;  but  if,  as  I  think,  tliey 
are,  so  to  s|)eak,  accidental,  we  must  amend  our  conception  of  the  colouring  of  big 
aninaals.  It  is  most  peculiar  that  the  striping  is  restricted  to  certain  parts  of  the 
body  and  limbs,  because  in  many  large  animals,  like  mo  t  zebras  and  tigers,  it  is 
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geoerAl.  In  the  coms  of  tigers  and  xobroa,  iherv  ifl  no  question  that  the  Btriping  is 
U}  lireak  up  tho  Bclid  fomi  of  the  iiuininl  so  that  it  ap|>eBrH  inviEtibIa  at  a  dislance; 
and  I  think  that  in  ok!i[ns  lliu  atriping,  vspcinlly  nhtn  they  nru  lying  down,  ie 
inlended  lo  break  up  the  outline  of  the  lower  parts,  while  the  npper  parls  ars  con- 
cealed in  thu  thick  forest.  Some  of  the  other  animnU  Mnjor  Powcll-rntton  brought 
home  and  gave  to  the  Britinh  Museum  are  ]«culiar  from  tbeir  dark  colouring,  and  I 
have  narned  two  aa  rlistinct  racea. 

Mr.  Doui3i.*H  FFiKsnFiKLii ;  I  have  .little  to  say  to-night.  Tliia  is  a  naturalisla 
ci^ht,  and  we  all  of  ua  look  nt  the  things  we  nre  moRt  interested  In.  We  have 
heard,  and  I  hope  we  shall  hear  a  gciol  deal  mnre,  of  the  slrangc  animalx  and 
strange  vegetation  around  Mount  Ruwenzori  and  Lnks  Albert  Edward.  I  inisBcd 
any  description  at  tlie  remnrkable  mnimtain  soeocry  .ibnut  Lake  Allwrt  Bdwnrd ;  I 
came  quite  unprepared  for  it,  and  it  Beamed  to  me  to  corapiire  favournbly  with  that 
of  the  Italian  kkea.  Nothing  could  bo  more  [>icturesque  than  Rome  of  the  villagea 
that  lie  on  the  lakc-ahores.  In  the  north-eaat  bay  there  are  isluidii,  and  into  it 
falta  one  of  the  few  l)afluUful  rivers,  the  only  beautirul  river  except  the  Nile  one 
sees  in  Uganda.  Its  banks  and  walers  harbour  water-fowl  of  all  aorta.  When  the 
Cape  to  Cairo  railway  (which  we  all  lalk  about,  but  which  I  am  afraid  many  of  ur 
will  nut  see)  doca  come  into  existence,  Lake  Albert  Edward  will  probably  hocome  a 
resort  for  tourists ;  there  will  be  a  hotel  on  its  sburen,  and  huts  for  rnountainpers  otf 
Kuwenzori.  I  shall  ni>t  detain  you  any  longer,  liut  I  hope  we  may  hear  a  g'md  deal 
from  Mr.  Wollottoo,  who  has  travelled  from  Lake  Albert  Edward  through  the 
Mfiimbiro  volc«ni>e8  down  to  Lokc  Tanganyika,  of  the  scenery  of  the  north  and  of 
which  he  npenks  enthusiiutical!)'. 

Mr,  It.  B.  WO'»NAM  :  In  calling  upon  nic  to-night,  I  must  My  you  have  taken 
me  entirely  by  aurprixo ;  I  did  not  anticipate  being  asked  to  speak ;  for  although  it 
i^  true  that  on  our  way  across  Africa  after  leaving  lluwenzori  we  did  jiass  through 
the  heart  of  the  Congo  forest,  still  our  journey  was  made  so  quickly — from  Uganda 
to  the  west  coast  in  seven  weeks,  with  only  three  days'  delay — that  I  do  not  feel 
inclined  to  give  any  opinion,  or  even  to  discuss  Majoc  Powell-Cotton's  cliarming 
lecture.  But  I  feel  there  is  one  thing  I  cm  anil  muBt  do,  and  that  is  bear  a  tribute 
of  praise  to  the  lecturer ;  indeed,  1  fed  as  if  1  had  jiiat  awakened  friim  a  delrghtlul 
dream,  in  which  I  [lassed  again  through  Ug'itida  and  through  the  Toro  district, 
along  the  eastern  slopes  of  Ituwenzori,  and  serosa  tho  Hubuku  river,  which  I  feci 
sure  is  the  one  Major  Poweli-Colton  referred  to  as  the  shifting  river,  and  on  through 
the  arid  country  iu  the  upper  part  of  the  Semliki  valley  to  Fort  Beni,  where  we 
had  the  pleasure  of  meeting  Major  Powell-C'Otton ;  I  heard  njiain  all  the  familiar 
Houndn,  and  saw  the  familiar  sights.  At  one  camp^I  have  forgotten  tho  name — 
when  He  were  staying  there,  in  the  ordinary  course  of  the  day*s  march,  the  natives 
brought  us  in  tlie  skin  of  an  okapi,  but  unfortunately  it  was  iu  a  very  bad  con- 
dition ;  it  hod  no  sknll  and  no  feet,  and  in  skinning  it  they  had  cut  away  the  skin 
of  the  forehead.  They  wanted  a  hii;h  price  for  it— a  measure  of  about  10  yards  of 
cotton-cloth  and  two  sheep,  and  aa  I  hoped  to  return  some  day  to  the  (.''ingo,  I  did 
not  feel  inclined  to  pay  that  price  for  three-parts  of  an  okapi-skin,  and  therefore  we 
left  it.  As  to  the  distribution  of  the  okapi,  it  is  difficult  for  any  one  to  say  at 
prwent ;  they  »eem  to  be  distribnted  all  over  that  jmrt  of  tlie  forest  which  is  con- 
tained within  a  circle  whose  circumference  cuts  Stanleyville,  the  Welle  district, 
uid  aomo  point  considerably  south  of  RuwenKori.  When  we  were  at  Trumu,  we 
heard  native  reports  of  the  okapi  being  found  almost  on  the  edge  of  the  forest.  We 
did  nut  6nd  any  trace  of  it  in  the  Ruwensori  forest,  although  there  is  no  doubt  it 
ii  cormrcted  with  the  Congo  forest,  because  the  Congo  forest  comes  across  the  central 
part  of  the  Semliki  valley,  and  stretches  up  on  the  lower  slopes  of  Ruwenzori,  and 
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80  joins  the  forest  which  goes  in  a  helt  right  round  the  mountain.  I  can  only 
corroborate,  as  far  as  we  were  able  to  see,  exactly  what  Major  Powell-Cotton  has 
told  us  in  regard  to  the  natives  and  pygmies  in  the  forest ;  and  some  of  the  things 
he  told  me  when  wo  wore  at  Beni  I  was  able  to  identify  in  the  forest.  I  can  only 
thank  him  for  the  very  delightful  and  realistic  account  of  the  Congo  forest  which 
he  has  given  us  to-night. 

Mr.  WoLLABTON :  It  is  very  hard  to  make  comments  on  Major  Powell- Cotton's 
most  interesting  paper,  and  I  am  not  really,  entitled  to  do  so,  because  I  did  not  go 
through  his  country.  He  went  down  into  the  Ituri,  and  I  went  in  a  different 
direction.  Mr.  Carruthers  and  I  went  down  by  Lake  Albert  Edward  to  Lake  Kero, 
then  to  Tanganyika,  and  on  across  to  Kasongo,  on  the  upper  waters  of  the  Congo. 
I  was  interested  to  hear  Mr.  Freshfield  say  that  coming  on  to  Lake  Albert  Edward 
was  like  the  first  view  of  Lake  Garda,  because  my  first  view  of  Lake  Tanganyika 
reminded  me  of  Lake  Maggiore.  It  has  very  much  the  same  appearance,  the  same 
colour,  and  the  same  shape.  About  these  okapi  and  the  other  things,  I  am 
not  competent  to  speak.  There  was  one  thing  that  struck  me  in  Major  Powell- 
Cotton's  lecture.  A  great  many  of  his  photographs  are  of  Congo  State  posts 
and  soldiers  and  officials.  I  know  that  Major  Powell-Cotton  visited  many  of 
the  posts,  snd  was  hospitably  received  by  them.  Mr.  Carruthers  and  I  were 
also  very  hospitably  received  on  many  occasions  when  going  down  through  the 
Congo. 

Major  PowELL-CoTTON :  I  do  not  think  there  have  been  any  points  raised  in 
the  very  interesting  discussion  we  have  heard  which  require  any  words  from  me. 
I  have  collected  a  good  deal  of  information  about  the  habits  of  the  okapi,  and  at 
some  future  time  I  may  perhaps  put  it  in  a  form  which  you  can  read,  if  you  care 
to.  I  thank  you  very  much  for  the  very  kind  way  in  which  you  have  listened  to 
my  brief  account  of  my  travels. 

The  President  :  I  think  it  is  unnecessary  for  me  to  tell  Major  Powell-Cotton 
that  he  has  given  us  great  pleasure  to-night.  It  is  always  easy  to  detect  when  a 
lecture  is  interesting  to  an  audience,  and  wo  now  thank  him  most  heartily. 
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By  MARK    SYEES. 

Having  glanced  at  the  general  cliaracteristics,  we  may  now  proceed 
to  examine  the  Kurds  in  detail.  All  along  the  northern  slopes  of  the 
Karaja  Dagh  we  have  a  collection  of  tribal  and  non-tribal  Kurds  of  the 
lowest  type  and  description,  nomads  and  semi-nomads.  They  are  all 
despicably  cowardly,  dirty,  cruel,  and  apparently  idle,  and  I  am  afraid 
that  many  travellers,  generalizing  fnmi  those  particularly  odious  people, 
condemn  the  whole  race,  when,  as  a  matter  of  fact,  like  the  Kurds  north 
of  Lake  Van,  they  are  an  exception  to  the  rule. 

Between  Urfa  and  Birijik  we  find  a  wonderfully  different  people  in 
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the  tribes  of  thaDinikrdieh  ami  BurAzich.  These  are  turbuUut  politictuus, 
bold  warriors,  wealthy  berdsineii,  and  inttuetriouH  agriuulturiats.  The 
Bunuaeh  and  Uiiiurdieb,  ultbuugii  they  havu  adoiHcd  Ar.ib  ilresn  iu 
the  mnjcirity  i>f  caseH,  ari;  pure  KuhIb,  sad  are  un  exuellont  exumple 
of  what  a  ueeful  ocutiumic  aimvl  thti  Kurd  is  when  his  euurgioti  are 
turned  iu  the  right  directioo.  Theru  are  iiuw  some  3t'iJ  prouporoiia 
Tilla-^««  ID  the  vicinity  of  Seruj,  and  thf^oe  are  inhabited  by  jwupla 
who  ouly  a  comparatively  few  ^eare  ago  were  luostly  dwotlera  in 
tenta. 

Iu  the  vioinity  of  Harran,  there  are  many  villages  of  mixed  Arabs 
and  Kurds;  however,  as  they  liave~pi'aetic;a1ly  iiu  tribal  organization 
and  Du  leaderit,  their  Int  b  unfortunate,  but,  aUhoiigli  uon-Hghters  like 
the  Fcllaliiu  Arabs,  they  are  far  more  industrioiiti  and  persevering. 

'^Ve  now  como  to  tbo  aoutheru  tjlopea  of  the  Karaja  Dagh.  This 
»ecliou  of  the  couutry  is  entirely  in  the  bands  uf  Ibrahim  Pasha,  the 
great  Hamidieh  noble  and  uhieftain. 

Ibrahim  Pasha  is,  without  a.  doubt,  the  most  interesting  perauD  in 
the  Jazirah.  When  he  started  life  ten  yeara  of  age,  hia  father  was  a 
prisoner  iu  Diabekir,  and  he  hiiuaeli'  u  penuileati  refugee  in  Egypt.  He 
iio\r  stands  out  a  brigadier-general  iu  the  Turkiah  army,  the  maater  uf 
fourteen  thousand  laucers  aud  horsemeu,  the  leader  uf  tiveuty-twe  dislinet 
Irtbes,  and  chief  of  the  Milli  Kurds.     His  phofograpb  will  give  you  some 


idea  of  the  man.     Ibrahim  Pasb; 

a  father  a  Kurdish  chieftain  of 


moth  I 


Arab  of  the  noblest 
In  Ibrahim  wo  find  the 
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racial  cbaracloristied  of  both  hiti  parontfi — the  conHtructLve  and  pvactical 
jfowere  of  ibo  Kuril  comltiiied  witlt  the  tneotal  fuctiltios  uod  buiuanity 
of  the  Arab.  Ibrahim  ia  h  man  with  mauy  uueiuiei',  his  puaitiou  re([uirc8 
him  to  bo  at  cuuBtaiit  war  with  his  ueighbuura,  the  Arab  aud  Kurdish 
tril>eB  without  his  confederatiuu  lung  to  see  him  kilkd,  but  I  have  never 
heard  any  ouo  accuse  him  of  a  disgraceful  or  diohuuom  able  act.  ludeed, 
although  he  has  persoually  uo  btaa  in  favour  of  the  Armeniaua,  be  did 
not  hesitato  tg  threaten  to  doetroy  tJuverek  if  they  were  massuured  there, 
and  sii  saved  hundreds  of  livos;  and  when  matters  were  at  their  worst 
at  Diubekir  and  Drfu,  ho  actually  succourud  w.iiue  thousands  at  his  hoad- 
qiiartuni  at  Veraiishehr.  For  two  moatlis  ho  fed  these  people  for  nothing, 
und  when  the  troubles  subsided,  he  gavo  such  as  ohuBe  to  remain  lando 
on  wliieli  to  live  and  work  in  peaue.  I  am  sure  no  one  <»n  grudge  him 
tlio  wealth  whioh  his  actio:i  lias  brought  biia,  aud  his  statement  that 
the  terms  bo  impoHca  oti  settlors  Ju  hie  country  are  uut  unreosoiiablu 
is  proved  by  the  fact  ihttt  Armenian  immigrants  are  increasing  «t 
Veranshebr  every  year. 
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Leaving  Ibrahim,  his  tents,  and  flocks  behind  us,  and  proceeding 
eastward,  we  come  to  the  stony  region  of  the  Tur  Abdin,  inhabited 
by  a  peculiar  population  whom  people  usually  divide  into  two  classes — 
Jacobite  Christians  and  Kurds.  As  far  as  I  can  ascertain — but  there 
may  be  othei's  who  will  correct  me — the  people  of  the  Tur  Abdin,  both 
Moslem  and  Christian,  are  really  of  one  race,  and  that  race  is  Kurdish. 
These  i^eople  are  divided  into  several  tribes ;  some  talk  Kurdish,  others 
a  bastiird  dialect  of  Arabic.  But  this  has  no  bearing  on  their  religion  ; 
in  such  tribes  as  the  Christians  preponderate  there  are  Christian 
chiefs,  in  others  Moslems.  These  tribes  are  singularly  diffoient  from 
their  neighbours,  in  that  they  seem  to  have  lost  the  art  of  fighting 
for  an  indefinitely  long  period  without  any  appreciable  result.  The 
men  of  Tur  Abdin  have  taken  of  late  years  to  killing  one  another  off 
irrespective  of  creed,  and,  not  content  with  killing,  they  burn  and 
destroy  each  other's  property  in  the  most  ruthless  manner ;  consequently 
villages  are  growing  scarce  between  the  plain  and  Midiat,  and  until 
some  sharp  examples  have  been  made  the  mischief  will  continue.  How- 
ever, north  of  Midiat,  and  until  one  reaches  the  unpleasant  zone  of  the 
Diabekir  plain,  we  find  a  well-populated  region  of  passing  richness. 
One  of  the  tribes  inhabiting  it  are  known  as  the  Mahalemi.  Tliese 
people,  who  speak  a  base  Arab  dialect,  according  to  their  own  tradition 
were  Christians,  but  became  Moslems  two  hundred  years  ago  because 
their  patriarch  would  not  grant  them  a  dispensation  to  eat  flesh  in  Lent 
during  a  year  of  famine.  Before  leaving  Tur  Abdin,  I  would  draw  your 
attention  to  one  of  the  interesting  monasteries  which  remain.  In  the 
one  at  Deir  Amar  there  are  some  admirable  mosaics ;  the  roof  is  tiled 
after  the  manner  of  Koman  buildings,  and  even  as  the  modern  Turkish 
houses  in  Anatolia  are  roofed  to-day.  I  might  add  that  it  seems  to  me 
interesting  that  in  the  villages  in  which  Christians  preponderate  the 
round  arch  is  still  adhered  to  in  building,  while  where  Moslems  are  in 
the  majority  it  is  replaced  by  the  pointed  arch. 

Between  the  Tur  Abdin  and  Jezire-ibn  Omar  we  find  the  camping- 
grounds  of  the  Mi  ran  Kurds,  a  tribe  lately  of  some  importance,  but  now 
waning  in  power  and  prestige. 

On  the  northern  side  of  the  Jebel  Sinjar  there  is  a  peculiar  salt 
marsh  known  as  the  Sea  of  Khatunieh ;  in  the  centre  of  this  marsh 
here  is  an  island  connected  with  terra  firma  by  a  causeway.  On  the 
island  there  is  a  warren -like  village  inhabited  by  Arab  fellahin. 

The  village  of  Khatunieh  is,  I  think,  one  of  the  most  depressing 
spots  I  have  ever  visited,  for  its  situation  is  gloomy  and  dreary  beyond 
belief.  The  hills  in  the  background  are  of  a  snuff-coloured  yellow;  the 
<lull,  brackish  waters  of  the  lake  are  darkened  by  rank  black  sedges, 
through  which  rustle  an  evil-smelling  wind,  heavy  with  the  fume  of 
salt  marshland ;  while  the  village  itself  is  in  keeping  with  its  sur- 
roundings,  being    only  a  collection  of  tumble-down  huts,  half  built. 
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half    dug    out   of    the    grouuiJ, 


ho  luirs  of  wild  beaste 
than  the  dwellings  of 
human  beings.  Around 
the  hules  through  which 
the  i  u  habit  on  tA  creep 
into  Iheee  burruwe,  is 
culleclod  tho  filth  and 
rubbish  of  yeaiB,  reek- 
ing with  &  eiekening 
odoTir  of  decay.  Tho 
iniBerublo  wretches  who 
call  these  dens  their 
homes  ure  of  the  lowettt 
of  their  race:  diseased, 
[ifKif,  nvHric'iou",  and  iif 
such  low  nieiital  ciililii-e 
ae  to  be  uliuost  half- 
witted. It  would  be 
hard  to  imagine  more 
depreBBing  couiiwny 
after  a  long  and  tedious 
j'lmuuy.  Yet  they  were 
li)i|iiaoioUB,  even  beyond 
the  wont  of  Arabs,  and. 
chattering  like  apex, 
would  give  neither  rest 
nor  i)eace  to  me  or  my 
peojile  until  driven 
away  by  force. 

Having  DOW  de- 
scribed the  iuhabitantu 
of  the  western  and  nor- 
thern jKirtious  of  the 
Jazirah,  I  will  now  tnrD 
to  those  uf  the  south- 
east —  the  devil  -  wor- 
ahip]>cra  of  the  Sinjar. 
This  singular  people, 
whom  1  have  been 
I  to  visit,  I 
1  lay  claim  tu 
very  little  alMUt. 
The  reiiBOii,  1  tbiuk, 
will  Ije  plain  if  I  read 
to  you  my  diary. 


laowsm  m  noete  HeaoPOTAHiA. 

"  The  next  morning  we  §et  out  onca  more  for  the  Sinjar,  and  nfter 
fbar  hoDrs'  ride  at  length  reached  the  foot  of  the  Sikooiyah  pass.  I 
always  nnderstood  that  the  Yezidis  who  inhabit  the  mountain  were 
a  m u oh -ju aligned  peoiilo,  groaning  iinder  a  cruel  oppression,  and  bo  on  : 
brave,  courteontt,  indu8trL<>u9,  with  an  ingrained  love  of  freedom,  and 
posaeaeed  of  all  the  rest  of  the  stock-in-trade  virtnes.  My  esperienoe, 
however,  does  not  encourage  me  to  put  mnoh  faith  in  the  theory. 

"Soon  after  we  eotered  the  pass,  wo  were  unpleusantly  aurprised 
by  seeing  fonr  men  in  white  garments,  armed  with  rifles,  spring 
apparently  out  of  the  ground  and  bmndiHli  their  weapons  in  a  threatening 


manner.  An  old  man  on  a  distant  hill,  however,  shrieked  out  some 
words  ill  a  devilish  tongue,  and  the  four  men  vaiiisheil  ns  qnickly 
08  they  had  appeared.  A  little  further  on  the  trick  wan  repeated.  The 
men  were  wild-looking  mfliuDB,  with  a  lowering  look  of  animal  ferocity 
in  their  eyes  that  might  well  give  one  cause  to  think  whether  one  had 
been  wise  to  visit  this  nest  of  tiatan's  brood. 

"  After  an  hour's  anxious  ride  wo  reached  a  small  encampment.  Not 
a  word  of  welcome  was  vouchsafed  us.  As  I  ate  my  lunch,  a  savage- 
looking  man  snatched  the  food  out  of  my  plate  and  wolfed  it  without 
a  word.  On  every  hill  white  figures  flitted  about,  crying  shrilly  and 
pointing  to  my  party.  My  escort  looked  doubtful  and  anxious.  Pre- 
mtly  a  tall  sombre  man  came  up  and  spoke  to  as  in  Arabic.  Tie  was 
No.  IV.— OcTOBKR,  1907.]  2  K 
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■  shaykh.  '  Go,"  he  said,  '  I  will  go  with  yon,  Qo  on  quiokly ;  joa 
will  bring  trouble  to  us  if  you  stay,  and  trouble  to  yonreelf.  Mount 
and  be  off.'  We  took  tlie  fellow's  advice  aud  started  away,  the  ahaykh 
accompanying  us. 

"As  we  passed  a  second  encampment,  a  strange-looking   creature 
came  out    towards    ub,    ahonting,    '  Khowoh  !  ,  khoweh  ! — Tax  !    las  ! ' 
He  seized  the  bridle  of  one  of  the  horses,  and  stopped  the  caravan. 
The  people  were  streaming  from  the  encampment,  whistling  a  signal  to 
others,  who  came  running  from  the  fields.    '  Pay  hiui,'  said  the  shaykh ; 
'there  is  danger!'     With  great  relnctanoe  we  gave   the   brute   some 
money,  and  rode  on  as  quickly  as  we  conld.     Nor  did  we  draw  rein 
until  we  reached  the  camp  of  Rhalil  Agha,  a  chief  of  some  note  amongst 
thene  people.     Ehalil  Agha,  a  man  with  a  strange  and  evil  countenance, 
received  us  with  a  chilly  reserve  that  gave  us  but  little  encouragement 
after  the  preceding  ei'onta.     As  I  sat  in  the  Agha's  tent,  scores  of  hia 
white-robed    henchmen   came    in    and   glared   at   us   in   grim   sileuoe. 
Strange-looking  fellows  were  these  Yezidis.     Their  features  are  so  small 
and  pinched  that  their  faces  have  an  appearnnoe  almost  asp-like.     Their 
expression  is  predatory  aud  vindictive.     The  fact  tbat  their  noses  being 
generally  neither  straight  nor  hooked,  but  pointed  and  tamed  down- 
wards, ao  as  to  press  down  on  to  the  upper  lip,  adds  to  the  nnpleasant- 
I     ness  of  their  countenance.     Their  voices  are   shrill   and   fierce,  their 
[  manners  brusque  and  unceremonious,  their  bodies  are  lithe,  active,  and 
I  wiry,  and  in  stature  they  tend  to  be  above  the  average.     Their  clothing 
I  is  strange   in    the   extreme.      On  the  head,  a  tall  brown  oonioal  cap, 
I  around  whioh  is  wound  a  black  or  red  turban ;  tbe  body  is  swathed 
I  in  a  long  flowing  shirt  of  white,  out  square  at  the  neck ;  a  short  cloak  of 
I  brown   leather,  and    pointed  curled-over  shoes  complelo   the  coetnmo. 
I  When  I  saw    these    curious    figures  around    me,  it   seemed  as  if  four 
f  thousand  years  had  slipped  back,  and  I  was  sitting  among  some  for- 
gotten   primteval    people,  such   as   those   who  carved    their    barbarous 
monuments  upon  the  rocks  at  Ivrie, 

"  There  is  aa  air  of  mystery  about  the  Yezidis,  which  may  well  aooonnt 
for  all  the  monstrous  tales  that  are  told  of  them.  As  I  sat  in  the  tent,  a 
man  in  black  robes  entered  and  sat  down  opposite.  Great  reverence 
was  paid  to  him,  many  of  the  nien  kissing  the  hem  of  his  ganneot. 
What  or  who  he  was,  I  oonld  not  learn.  Presently  I  left  the  Agha's 
tent  and  went  to  my  own,  where  I  found  a  crowd  of  silent  men  slowly 
and  deliberately  examining  all  my  furniture,  while  the  soldiers  and  mule- 
teera  sat  shivering  with  terror  at  a  distanoe.  All  the  evening  crowds  of 
people  came  trooping  down  from  tbe  monntsin  to  stare  at  my  camp  and 
swell  the  ill-omened  crowd  gathered  round  it.  At  last,  with  a  troop  of 
some  sixty  at  his  heels,  came  Sbaykh  Hamo,  the  religious  chief  of  that 
region.  He  was  of  more  checrfiil  aspect  than  the  others,  and  helped  to 
dispel  the  feeling  of  depression  and  helplesaneas  that  had  gradnally  crept 
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over  one  iu  the  course  of  the  diiy.  He  oame  iuto  my  teut,  and  I  enter- 
tained him  to  the  beat  of  my  ability.  He  said  that  if  war  broke  out  between 
Persia  an^  Tnrkey,  tlie  men  of  Sinjar  would  kill  evory  Moslem  within 
reach,  a  aenlimont  loudly  applauded  by  the  rest ;  indeed,  the  solitary  yap- 
piogcry  by  which  tbey  marked  thi^ir  approbation  of  their  pastor's  speech 


I  the  first  aiga  of  animation  I  noticed  among  them  all  that  day. 
iftykh  Hamo  then  took  hia  leave,  and  after  his  departure  a  good  many 
of  the  others  stole  away  towards  the  hills.  After  sunset,  my  host, 
Klialil  Agha,  sent  down  six  men  to  look  after  my  camp,  and  their  re- 
peated and  earnest  inquiries  as  to  what  time  I  usually  went  to  sleep 
did  nothing  towards  restoring  my  confidence.  However,  beyond  a  few 
stray  shots  fired  at  a  distance,  nothing  of  import  occurred  during  the 
night,  and  Uie  nest  morning  we  set  off  fur  tlie  town  of  Sinjar. 

"  When  the  Turkish  flag,  which  flies  from  the  top  of  the  hill  on  which 
B  town  is  situated,  came  in  sight,  my  muleteers  began  to  sing  for  the 
t  time  since  the  preceding  day." 

2  k2 


3»2  JOrBSETS   TS  WOBTB   MESOFOTAKlA. 

At  Tel  Afttf  we  find  an  inl«r«9tiag  tnrrival  in  lb«  naall  Tni^iah 
■nttUrmtnt  wbic-li  «(ill  reinaiDi  there.  These  Turks,  wbo  miut  have 
MttlcO  At  Tel  Afar  tin\y  in  the  twelfth  centnrv,  apjiArentlj-  lamt  all  COD- 
iiection  witli  tha  tilhur  iiivnilc-ra,  and  aecu  to  hkve  rcDij!DE<(l  independent 
until  tli«  i\»yn  of  tho  rertrmte  of  Bnlt«n  U&linitM].  At  that  time  thcj' 
were  a  tlirivtng  predatory  iRdepeiideut  commanity-  Aoconting  to  them- 
aelvea,  their  history  is  an  follows:  They  are  escaped  slaves  and  mnagates 
who  aettlcd  in  the  mins  of  the  anment  city  of  Tel  Afar.  They  formerly 
lived  i  ride  pen  d»-ntly  in  a  kind  of  oommnne,  and,  nndnr  an  elected  leader, 
hf'ld  their  own  againat  the  Sham  mar,  even  when  the  latter  levied  toll  on 
Uoaul.  I'he  great  Htrcngth  of  the  Bwm  of  Tel  Afar  lay  in  the  large  and 
aolidly  huilt  caatle,  tho  mini  of  which  now  cover  the  hill  overlooking 
the  Uiyfii,  Huwever,  in  the  days  of  Reahid  Pasha  tlie  Turks  refused  to 
admit  tho  rights  of  tho  Constantinople  Uovemmeiit.  which  reappeared, 
for  tho  first  time  since  the  days  of  Heraklina,  in  those  parts  early  in 
the  thirties  of  the  nineteenth  ccntnry;  consequently,  the  independent 
regime  was  tironght  to  an  en<I  and  the  castle  laid  in  ruins  by  a  military 
uxp«dilion. 

I  havd,  I  think,  now  given  you  a  rough  idea  of  I  he  present  appearance 
ikiid  (■iitidition  of  the  Northern  Jazirah,  for  onoe  Tel  Afar  is  left  behind 
wo  ontor  into  the  sphere  of  inflnence  of  Irak,  which  is  as  different  a 
country  to  the  Janirah  as  is  Castille  to  Normandy,  Had  I  been  reading 
this  paper  ten  ysiirs  ago  I  should  have  terminated  here,  but  I  feel  that  a 
question  hss  now  arisen  which  cannot  l>o  i>aBS6il  by,  and  that  is  the 
Itagdad  railway.  I  will  not  enter  into  the  political  aspects  of  the  case, 
bnt  will  try  and  give  my  unbiased  opinion  as  to  tbe  prospects  of  the 
Oernian  vtmtnro  should  it  once  set  foot  in  the  Jaziiah.  In  tbe  first 
place,  I  will  take  in  detail  the  difficulties  with  which  it  is  expocted  to 
have  to  contend, 

Firstly,  the  constant  tribal  warfare.  Now,  I  have  endeavoured  to 
show  how  trifling  an  rdmtacle  this  is.  At  present  the  tribal  warfare 
goes  on  liocauao  there  is  nothing  to  stop  it,  but,  nevertheless,  caravans 
pass  to  aiul  fro  from  Aleppo  to  Mosul  without  lieiug  inconvenienced  by 
it  as  long  us  they  have  a  single  soldier  with  them — a  posse  of  ten 
sohlier<i  can  usually  turn  Inck  the  most  ferooions  war-party — and  the 
aghnani,  or  sheep-tax,  is  collected  from  warlike  tribes  without  any 
groat  difSoulty  ;  consequently  we  need  not  expect  that  a  railway  would 
be  mnoh  inooiivonieneed  by  it.  Organizeil  opposition  is  impossible;  the 
difHculties  which  a  man  like  Ibrahim  Fasha  experiences,  even  with 
Uoverument  assislance,  in  keeping  his  tribes  loyul  lo  himself  are 
sufBoiunt  lo  show  how  fruitless  it  would  be  for  any  other  tribe  to 
endeavour  to  prevent  the  railway  being  built.* 

Secondly,  tlio  difficulty  of  developing  a   land  without  a  sufficient 

*  Ihrahim  liiniBrlfand  nearlj  all  bis  alliui  are  eager  for  tlicniilwaj'tn  be  bmlt.  Tliu 
cm\j  ixib»h\butlt  tit  tbe  Jaiirnh  wboareagaiiiittbe  BchetDearelhuSbainiiiarorthesoath. 
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pupiilation.      Here   iudeed    is  an   objaotion    whioh   wuuld    seeDi    more 

furniiilable;    however,  I  am  conviuced  it  is  nut  8u  terrible  us   might 

;  lirat  be  supposed.      I  have  deecribed  to  you  how  rapidly  villages 

^u  in  the  diiili'iut  of  lieruj ;  I  will  draw  your  atU'ution  to  aa 

etrikio^  catto.     Any  one  ridiog  over  the  road  between  Alo]>po 

I  Uoskeiie  souio  ton  ycare  ngo  would  have  found  what  was  taiita- 

Hint  to  d  detwrt- — a  few  ruins,  Homo  Bcattered  eDcamiiinenlii,  und  half 

viltageM  would  Imve  beuu  all    ihat  would   have  met  his  t-ye. 

tow  this  year  I  jiassed  over  that  tract  in  March  and  again  in  October. 

I  March  I  never  lift  cultivated  luud  until  I  was  within  three  hoars' 


of  tho  Hujihrales;  iu  Outuber  t  fouud  that  di&tance  had  decreased 
I  third ;  now  that  tract  of  country  lias  beuD  settled  and  cultivated  by 
poorur  nomads  who  fornmrly  lived  there,  by  Kurda  of  the  BeraEieh 
Dinardieh  who  had  been  crowded  out  of  the  Seruj  distiict,  and  by 
lbs  from  tho  coast  and  Turks  from  the  nionntains  of  the  Taurus 
Aralm,  KnniM,  and  Turku  woro  ntpidly  amal};  a  mating  into  uiiii  raoe 
\  wliieb  Arabic  was  the  language.  Tho  problem  of  settlcnioiit  of  the 
irt  between  Aleppo  and  the  Euphrates  had  been  solved  by  natural 
the  increasing  size  and  prosperity  of  Aleppo  had  made  it  neces- 
for  the  Government  to  bring  the  Bedawin  undi'r  control.  The 
they  were  cheeked,  the  poorer  nomads  began  to  cultivate,  and 
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were  immediately  joined  by  the  floatiug  pupnlations  of  Kurda  and 
Turks,  A  moderate  infusion  of  the  two  Utier  etucks  in  the  population 
works  wonder§  on  the  Arabs,  who  loee  their  dirty,  penurious,  and  feck- 
less habits,  while  the  Kurdti  and  Turku,  by  iutt-rniurriage  with  Arabs, 
grow  more  civilized  and  intelligent.  Now.  in  the  Jazirah  we  Lava 
ulrtiitdy  the  nucleus  of  an  agricultural  population  aloDg  the  tiaiiks  of 
the  Belikh  and  Khabur  in  the  liibea  of  fellahin  Arabs;  once  they  are 
secure  from  raids  and  have  a  market  for  their  produce,  they  will  begin 
to  work  iu  earnest,  and  tbey  will  instantly  be  aBsinted  by  the  Kurdish 
immigrants  who  arc  at  jtresent  earning  but  a  very  precarious  existence 
as  agriculturista  amoug  the  mountains  north  of  Urfa,  We  have  also  to 
count  upon  reinforcements  from  Deir  Zor.  Fifteen  years  ago  Deir  Zor 
was  a  small  transit  town,  probably  little  more  than  a  village ;  it  has 
now,  roughly,  25,000  inbabitaata,  mostly  Kurds:  of  these,  at  least  6000 
would  be  available  for  agricultural  purposea.  Another  point  I  should 
like  to  make  ia  that  there  are  about  14.000  of  the  Milli  and  Kikieh  Eurda 
on  the  slopes  of  the  Karaja  Dagh,  who  have  every  intention  of  settling 
along  the  banks  of  the  Jag  Jag  and  upper  reaches  of  the  Khabur 
whenever  the  railway  cornea.  On  this  point  I  had  the  following  state- 
ment from  the  chief  Agha  of  the  Kikieh  Kurds — he  was  at  the  time 
encamped  on  the  banks  of  the  Jag  Jag ;  "  Formerly  we  Kikieh  lived 
here  in  villages  in  winter  and  tents  in  summer,  but  the  Shammar 
dt«troycd  our  crops  and  drove  ue  up  to  the  Karaja  Dagh,  where  wo 
live  in  houses  in  winter.  However,  we  come  hero  to  pasture  our  flocks 
in  spring,  and  also  to  show  we  have  a  right  over  the  land.  When  the 
railway  comes  wc  shall  bo  very  rich.  I  shall  bring  all  my  people  down 
here ;  the  Government  will  be  forced  to  protect  them ;  and  we  may 
build,  [lorhapB,  five  hundred  villages,"  And  this  is  only  one  tribe 
among  many.  In  the  Slnjar  we  have  a  district  already  well  cultivated, 
and  inhabited  by  about  30,000  industrious  people,  moat  of  whom  are 
completely  sedentary.  We  may  also  count  on  manj'  of  the  nativa 
labourers  who  come  to  build  the  railway  settling  along  it. 

I  think  these  few  points  tend  to  show  that  once  there  ia  rapid  and 
commodious  transit,  the  questions  of  labour  and  security  will  not  present 
such  difficulties  as  people  might  suppose.  Against  this,  however,  wa 
must  remember  that  the  idea  of  European  colonization  is  hardly  one  that 
can  be  entertained.  On  several  occaKions  large  colonies  of  Circassians 
have  been  introduced  by  the  Government,  and  although  they  were  good 
farmers,  and  could  hold  their  own  with  ease  against  the  Arabs,  they 
always  succumbed  to  the  climate  j  iu  fact,  the  Jazirah  is  not  a  country 
for  white  men  to  work  in.  The  climate  in  summer  is  terribly  trying, 
and  the  autumnal  Malarial  fevers  are  estremely  dangerous.  Europeans, 
even  when  not  leading  a  sedentary  life,  get  run  down  and  slack,  and 
if  a  man  is  to  be  a  pioneer  agriculturalist,  he  cannot  afford  to  bo 
either. 
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Before)  olusiag  this  paper,  there  is  one  more  thing  to  which  I  should 

like  to  draw  attention,  and  that  is  the  proposed  traoo  of  the  railway. 

I  fttn  inclined  to  suggest  that,  after  reaching  Ras-ol-ain,  the  line  should 

then  follow  the  Khabur  on  the  left  hank  as  far  south  as  Shedadeh,  and 

theu  skirt  the  foot  of  the  Sinjar  hills  as  far  as  Tell  Afar,  and  afterwards 

resume  the  old  proposed  traco  along  the  Tigriu.     My  reasons  for  mftking 

this  suggestion  are  as  follows:  (1)  Ouce  tbu  Rhabur  is  reached,  the 

actuftl  expenses  of  laying  the  lino  woidd    be   but  slight,  the  physical 

obstacles  beiug  triHing — ^how  slight,  indeed,  may  be  judged  from  the  fact 

that  ia  the  days  of  the  early  khalifs  there  was  a  oanal  coonecting  the 

Wadi  Serser  with  the  Khabur,  running  from  Tel  Kokab  to  the  Bouthern 

slopes  of  the  Sinjar;  (2)  that  it  would  develop  the  interior  waters  of 

the  Jazirah  first.     That  tbo  settlement  of  the  banks  of  Khabur  and 

Jaggug  rivers  should  oome   first   is,   I  submit,  of  primal    importance. 

Agricnlturo  Iwtween  Baghdad  and  Mosul,  although  not  very  flourishing, 

j'a  well  under  way ;  between  Nisibin  and  Mosul  the  land  is  to  a  certain 

extent  populated.     Now,  sliould  the  railway  take  the  northern  aide  of 

the  Sinjar,  all  tendencies  will  be  to  migrate  and  settle  northward  and 

eastward;  a  branch  line  from  Mardlu  to  Deir  would  probably  be  uuder 

diacQsaion  for  many  years  before  it  was  accomplished,  and  during  all 

that  time  the  magnificent  lands  on  the  banks  of  the  Khabur,  Belikh, 

^kud  Jag  Jag  would  be  lying  idle.      If,  on  the  other  hand,  the  trace 

I  have  suggested  be  followed,  the  whole  trend  of  agricultural  immi- 

^ptttion  and  settlement  would  be  diverted  to  its  proper  central  channels 

4Knd  led  away  from  the  stony  ridges  of  the  Mardiu  hills,  whither  it  has 

lieen  driven,  by  Arab  incursion.     Thua,  if  the  central  line  is  followed, 

-%ve  m»y  expect  with  confidonco  to  see  a  chain  of  villages   and  fields 

aKnae  100  miles  in  length,  where  at  piesent  there  are  not  above  twenty 

2)erDuuient  dwelliugs;    Dotr  Zor  would   still  remain  a  central   depot 

Air  grain  as  far  south  as  Ana,  and  it  would  be  connected  with  Shedadeh 

Tjy  plenty  of  cheap  wheeled  traffic. 

As  regards  the  repopulation  of  the  tract  between  llas-el-ain  and 
Sbedadoh,  this  would  not  prove  so  difficult  as  many  people  imagine.  In 
the  last  three  years  50  new  villages  have  sprung  up  between  Mahduiu 
and  Jubb  e«  Sofa  near  Aleppo;  these  villages  have  been  sufSoient  to  set 
the  area  in  which  thoy  have  been  built  under  general  cultivation.  Taking 
that  diBtrict  as  a  basis  of  calculation,  I  find  that  about  312  villages 
would  have  to  be  establisbetl  along  the  central  rivers  between  Shedadeh 
and  lUs-el-Ain,  a  number  which,  according  to  all  local  authorities  such 
aa  shaykbs,  zaptiehs,  mollabs,  and  so  forth,  could  bo  easily  provided 
twice  over  by  tie  Kaggara,  Wcldi,  Aghedaat,  Kiki,  and  Dinar  Kurds,  and 
Araba,  without  counting  tho  influx  of  people  from  Aleppo,  Mardiu,  and 
Uosul.  Once  a  small  settled  impiilation  had  been  established  in  security 
along  the  central  rivers,  no  one  ac<iuainted  with  the  country  would  doubt 
M  to  its  rapid  iucreaee. 
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Before  the  paper,  the  Frbbidemt  :  I  have  to  introduce  the  lecturer,  Mr.  Mark 
Sykes,  but  I  expect  that  many  of  you  already  know  him  from  his  books,  the  first  of 
which  appeared,  I  think,  in  1900.    It  was  a  short  but  interesting  account,  by  a 
young  traveller,  of  Asiatic  Turkey.    In  1904,  after  further  journeys  in  those  regions, 
he  produced  a  more  ambitious  book  full  of  information  and  with  excellent  maps, 
under  the  title  of '  Dar  el  Islam.'     Since  then  Mr.  Sykes  has  been  travelling  again 
between  the  Tigris  and  the  Euphrates,  one  of  the  most  interesting  regions  of  the 
world,  and  he  will  give  us  to-night  the  benefit  of  his  further  investigations.    I  may 
say  that  Mr.  Sykes  has  been  studying  the  Near  East  from  his  boyhood.     I  believe 
he  was  first  taken  into  the  Haurau  by  his  father,  when  he  was  only  ten  years  old ; 
and,  incidentally,  I  may  mention  that  Sir  Tatton  Sykes  is  now  celebrating  his 
eighty-first  birthday  in  Yokohama.    In  Mr.  Mark  Sykes  we  have  the  advantage  of 
listening  to  one  who  has  made  a  careful  study  of  the  various  races  of  that  part  of 
the  world,  and  especially  of  the  Kurds,  a  most  interesting  people.    I  now  invite  him 
to  read  his  pai)er. 

Sir  Henuy  Tbotter  :  In  the  absence  of  more  competent  speakers,  I  shall  be  very 
happy  to  say  a  few  words ;  but  am  afraid  1  shall  have  to  deal  with  ancient  history, 
as  it  is  from  twenty-five  to  thirty  years  ago  that  I  lived  in  those  parts.  During  the 
last  Turko-Kussian  war  I  was  attached  to  the  Turkish  army  in  Asia  Minor,  and 
we  had  a  large  contingent  of  Kurds  from  all  parts  of  the  country.  I  had  a  great 
deal  to  do  with  both  Kurds  and  Arabs  at  times,  and  I  became  very  friendly  with 
some  of  the  Kurdish  chiefs.  I  was  very  glad  to  hear  the'  few  words  said  in  favour 
of  the  Kurds  to-night,  because  they  generally  get  more  kicks  than  halfpence.  I 
was  specially  sympathetic  because  they  were  fighting  for  their  country.  They  did 
so  a  little  after  the  manner  of  the  Arabs,  and  did  not  care  much  for  dose  quarters. 
These  Kurds  are  very  striking  fellows,  and  reminded  me  very  much — especially  the 
tribal  Kurds — of  the  old  Scottish  clans.  They  are  very  feudal  in  their  nature,  and 
reverence  their  chiefs  in  the  same  way  as  the  old  Highlanders  reverenced  the 
head  of  their  clan.  In  some  respects  they  had  the  advantage  of  the  Highlanders. 
The  latter,  when  they  went  on  raiding  expeditions,  always  went  on  foot,  whereas 
the  Kurds  travel  on  horseback.  Some  of  the  young  chiefs  were  fine,  handsome- 
looking  fellows,  but  it  is  very  curious  how  in  old  age  they  change ;  a  young  fellow 
of  about  eighteen  or  twenty  will  develop  into  a  man  very  much  like  that  picture  we 
saw  of  Ibrahim  Pasha,  who  is  a  typical  chief.  A  rather  curious  incident  occurred 
in  connection  with  one  of  the  friends  I  made  there.  Two  years  later  I  v/ja 
going  from  Erzeroum  to  Diarbekir,  and  I  was  anxious  to  get  there  before  winter. 
By  going  straight  across  the  mountains  I  could  arrive  in  nine  days,  whereas  it  took 
twenty- two  days  to  go  by  the  ordinary  caravan  road.  I  pressed  the  governor  to 
give  me  an  escort  to  send  me  across  the  mountains  ;  he  refused  at  first,  but  after  a 
good  deal  of  pertinacity  on  my  part,  he  sent  to  the  prison  and  took  out  the 
principal  robber  and  introduced  us,  saying,  "  You  see  this  gentleman  safe  over,  and 
you  won't  go  back  to  prison."  Needless  to  say,  I  had  an  exciting  journey,  but 
arrived  safely,  and  the  Kurd  never  went  back  to  prison.  On  the  way  I  visited  a 
Kurdish  chief  whose  name  had  been  prominent  in  some  of  my  own  reports'  as  one 
of  the  worst  oppressors  of  the  Christians,  and  I  had  made  up  my  mind  to  give  this 
fellow  a  lecture.  I  sent  Avord  to  announce  my  visit,  and  prepared  a  long  discourse 
on  the  enormity  of  his  ways,  but  on  being  shown  into  the  audience  chamber,  we 
looked  at  cacli  otlier  for  a  moment  and  then  rushed  into  each  other's  arms.  He 
was  one  of  my  old  Kurdish  friends.  Needless  to  say,  I  did  not  deliver  the  lecture 
as  I  had  intended.  We  had  a  friendly  talk,  and  I  believe  the  result  was  that  he 
did  mend  his  ways,  at  any  rate  for  a  time.  While  at  Diarbekir  I  visited  Dara,  an 
old   Roman  frontier  town  full  of  most   interesting  remains.      It  was  there,  I 
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recalled,  iLnl  I  lifst  took  an  interest  in  Quoiiiiijialics.  The  Arab  buys  bruuglit  haod- 
fuls  of  copper  cuinti.  1  looked  al  them  srturwarii»,  aui)  1  Tound  (here  were  better 
coins  to  be  got  elEswhorc,  and  Crom  that  date  1  beciimc  nii  iDV-'leriLte  cuia-co) lector. 
The  coina  of  Dint  purl  of  the  world  are  espwiially  in  teres  ling.  After  the  bruak  up 
of  the  Khaliphate,  of  which  the  lecturer  spoke,  a  number  of  princcB  Btruok  coins  of 
Lbeir  own,  and  at  the  tiine  of  the  Crutiadt'B  Iheso  prioceg  otruck  them  lu  order  to 
carry  on  commercial  intercuiirsa  with  tlie  ('rutuidsrA,  spvciiliy  liitoreiiUDg  as  having 
copies  of  Ityxanlioe,  Roman,  or  Qreck  ouias  on  the  oni  side,  and  old  Arabic  inscrip- 
tJon»  on  the  obvorge. 

Another  inltrenliDg  spot  in  Menopolamia  w«»  the  yjllago  of  Tell-ermeii — an 
Armenian  colony  in  the  great  plain  suuth  of  Mardin^which  I  believe  wng 
sabee<]uentty  ilGBlroyeJ  at  the  liroe  of  the  Armeuian  inMSMcres.  At  ihe  admirably 
kept  village  Bchool,  one  wag  mucb  alnick  with  the  great  imtnbcr  of  laogaages  in  ase  in 
this  part  of  the  country.  The  ioBtruttont  were  highly  educated  Catholic  Armenians, 
and  the  little  children  were  thoroughly  at  home  in  the  French,  Arabic,  Armenian, 
and  Syriac  Eanguagas, 

General  Jaues:  Will  you  allow  me  to  say  a  few  wordn'i'  In  the  years  1857  and 
185U  I  woa  attache  to  the  lulernatiuDil  Buuudnry  Conimiiuuun  between  Turkey  and 
HusBia  in  Asia  Miuori  we  visited  Ears,  Erzerum,  Bayazid,  and  Krivan,  and  lived 
for  a  guod  many  months  in  both  these  years  in  the  district  of  the  Mount  Ararat 
range.  As  we  w«ro  there  on  OoTernment  service,  with  a  very  strung  escort  of 
Turkish  dragoons  on  one  side  and  Cossacks  on  the  other,  tlie  noiuadic  tribes  were 
very  civil  to  us.  Wo  lived  for  several  weeks  near  the  YeBidi  Kurds,  and  1  suppose 
they  were  on  Iheir  good  behaviour  as  we  had  such  a  strong  escort.  We  lived 
amongst  them,  and  often  dined  in  their  tenia.  There  was  one  thing  they  would  not 
nllow  us  to  do,  and  that  was  to  take  any  part  in  theic  religious  ceremonii-s,  which 
were  supfoscd  to  be  rather  niyalorious.  They  were  very  good  follows,  and 
uccasionnlly  gave  us  roast  kids  for  dinner ;  wo  enjoyed  our  sojourn  amongst  Ibem 
very  much.  Instead  of  their  appearing  such  arrant  scoundrels  as  they  have  been 
represented  to-ni^t,  they  treated  us  with  uncommon  civility. 

Mias  LosFTuiAH  Bei.l  r  I  should  rather  like  to  know  from  Mr.  Mark  Sykcs 
whether  this  route  bo  has  suggested  for  the  Bagdad  railway  has  been  surveyed.  All 
that  couutry  was  surveyeil  by  Baron  Opi>onheim,  He  found  some  eitraordinarily 
uitercetiiig  Qltlite  reiuaius  in  the  Jebel  Abdul  Am.  And  he  certainly  went  to 
Jebel  Sinjar,  of  which  he  gave  me  a  very  blood-curdling  description,  lie  must  have 
Bwn  that  country  pretty  accurately ;  be  was  aunt  uut  for  the  principal  purpose  of 
mrveyiug  the  country  for  tlie  emjioror,  and  therefore  I  supiwsB  they  considered  the 
northern  route  eswieat.  1  do  not  believe  Ihe  exact  route  is  settled.  Wo  have  this 
line  of  ancient  towns  on  the  northern  route,  and  apparently  n  thickly  populated 
district,  and  1  BUp|>ose  it  ie  stilt  jiopulated.  1  suppose  that  was  the  reason  thty 
selected  thai  roiite.  Una  other  suggestion  I  should  like  Uj  make,  and  that  is  witli 
rvgard  tn  the  pictures  of  the  nioiique  at  Diabekir.  1  hoj-e  Ur.  Mark  iSykes,  in  Ihe 
ioleresl  of  archeology,  will  hare  both  the  pliotograjihs  mode  iulo  slides  and  give 
ihem  to  the  Hellenic  Society,  for  they  would  greatly  appreciate  them.  The  mosque, 
t  believe,  ia  an  Hellenistic  ruin.  I  do  not  think  the  photc^raphs  be  showed  this 
e»oning  liave  been  published ;  they  look  very  much  of  the  aaina  character  as  the 
ttcll-kiiown  fapide  at  Urfii,  nnd  therefore  I  sLippo™  they  aro  of  the  same  date. 

'ITio  PaKsinKNT:  In  jiroposing  a  vote  of  thanks  to  Mr.  Sykes,  I  shall  not 
Iniergiose  any  remarks  of  my  own,  as  I  see  that  he  is  uuious  to  reply  to  the 
quesiiuns  put  lo  him.  1  aek  you  to  join  in  a  hearty  vote  of  thanks  to  him  for 
bis  excellent  paper,  admirably  delivered.  Brfore  we  separaie,  I  must  say  one 
*ord.     MisE  Luwthian  Bel!  has  paid  a  very  Just  tribute  to  the  Society.     V 
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always  very  ^lod  to  obUiii  papers  from  ladies,  and  we  are  most  aoxioue  thai  they 
should  join  with  ua  in  every  poBsibla  way  in  extending  geographical  knowledge. 
Wc  are  glad  to  benefit  not  only  &om  their  e\[jerienceH  in  exploration,  but  also  from 
their  ideas  on  geographical  science.  In  these  modem  days  there  is  no  quettion  of 
excluding  either  their  knowledge  or  tboir  intelligence. 

Mr.  Mark  Sykes  ;  I  thank  you  very  much  for  the  vote  of  thanks,  and  1  will 
ituniediatoly  take  the  Torioua  poaers  that  have  been  put  to  me  in  detail.  As 
regards  the  Yezidls,  1  was  compresHiiig  my  lecture  as  much  aa  possible,  and 
consoqueutly  I  did  not  say  that  between  Siujar  and  Mosul  1  spent  one  evening 
with  the  YezidiH  tribe,  who  were  extremely  kind  to  me.  They  gave  me  food, 
and  entertained  me  very  well  indeed,  aod  I  nits  very  grateful  to  them.  At  the 
same  tjme,  1  might  add  that  their  headmen  were  m  prison  at  Siujar,  and  they  bad 
bad  an  awful  hiding  about  a  fortnight  before.  As  regards  the  northern  rotit«,  of 
cuuroe,  it  may  be — I  do  not  say  it  is  so — but  it  may  be  very  advantageous  when 
it  is  a  matter  of  kilometricai  guarantee  in  having  a  longer  route.  I  submit  that 
when  you  get  so  much  per  kilometre,  it  is  sometimes  an  advantage  to  make  your 
line  a  little  lougi^r  thnu  it  need  be.  My  idea  is  that  the  southerly  course  would  not 
only  be  shorter,  but  also  central ;  going  from  Rosel  Aia  to  the  end  of  the  Sinjar,  you 
get  fairly  near  (o  the  Belikh  on  your  right,  and  on  the  left-hand  aide  you  have  several 
rivers.  You  have  easy  lateral  communi cations,  as  all  that  desert  is  open  to  wheel 
traffic,  and  my  idea  is  you  ran  your  railway  through  the  centre  of  the  corn-growing 
country,  and  have  the  com  and  grain  and  produce  brought  in  from  short  distances 
on  either  side.  1  think  that  would  be  ecouomic.  If  the  railway  goes  northwards 
to  Kisibin,  1  would  say  that  the  Ebarbur  valley,  with  all  its  posuhilitias,  would  lie 
derelict  for  years  to  come. 
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Part  XIII.— Lochs  of  thk  Niws  Basis. 

SECOHD    FART. 

The  first  part  of  tliiH  paper,  published  in  the  July  isaue,  dealt  with 
the  physical  features  of  X^ocb  Ngbb,  and  in  tliis  second  part  it  is  proposed 
to  describe  twenty-seven  of  the  tributary  lochs.  The  remaining  five 
lochs  will  be  treated  of  in  a  third  part,  which  will  also  include  some 
general  notes  on  the  tomperatnres  and  seiches  observed  in  Loch  Ness, 
on  the  deposits  covering  the  fluor  of  Looh  Ness  with  chemical  analyses 
of  some  selected  samples,  on  the  biology  of  the  loche  within  the  Ness 
basin,  and  on  the  geology  of  the  district,  as  well  ns  a  summary  table 
giving  particulars  of  all  the  lochs  in  the  baain  which  were  aurvoyed. 


*  Maps,  p.  468.  The  admirable  maps  which  aucompany  the  tlirtw  parts  of 
the  Ni-Bs  paper  (IhH  last  of  the  series)  have  been  preaenlcd  by  Sir  Julin  Murray 
nod  Mr.  I.itumnco  Fullar,  nnd  it  is  thus  due  to  t1i<.'ir  liberality  tliat  we  are  able  to 
publish  thorn  free  of  uiy  cost  to  the  Society.— Fbisiuekt  R.Q.S. 
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The  relative  position  of  ttie  variona  loohs  ia  ehown  ia  tlie  little  index 
lunj)  of  the  New  baain  (Fig.  1).  Locha  nam  Breac  Dearga,  Dnbb, 
Laido,  Turff,  Knockie,  nan  Laan,  and  Kemp,  deeoribed  in  this  paper, 
are  ebown  on  the  Looh  Neas  maps  (Plates  I.  and  II.)  isatied  with  the 
JhIv  Journal. 


Loch  Quoich  (see  Plate  III.).— The  largest  loch  in  the  basin  after 
Loch  NesB.  It  is  very  nearly  7  miles  in  length,  and  occiipieB  the  upper 
part  of  Glen  Garry,  which  hero  runs  uaat  and  west.     It  in  '.i  milea  west 


^f  Loch  Garry,  and  15  miles  from  Looh  Oich.  It  is  much  nearer  the 
west  coast,  the  head  of  Loch  Hourn  being  only  4  miles  distant.  The 
mountain  peaks  both  north  and  south  reach  well  over  '.iMO  feet.  On 
the  south  the  highest  peak  is  Sgor  Mor  (;1290  feet).  On  the  north 
the  two  peaks  of  Sgurr  a'  Mhoraire  (3366  feet)  and  Gleouraoh  (3.'i96 
feet)  rise  to  the  west  and  east  of  Glen  Quoich,  which  branches  north- 
sBard  from  Glen  Garry  about  the  middle  of  Loch  Quoich.  On  the 
1  Loch  Quoich  is  densely  wooded  for  the  greater  part  of  its  length. 
1  Quoioh  is  of  the  usual  elongat*  form  of  Scottish  glen  lochs. 


I 

I 
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lU  oeutral  lice  is  strongly  ciirvuJ,  the  oentrtil  part  further  uorth  than 
the  ends.  The  height  of  the  loch  above  sea-level  on  Uay  6,  1903,  waa 
556'0  feet;  the  Ordnance  Survey  officers,  on  Auguitt  2i,  I8ti7,  found  it 
to  be  &5b'd  feet.  The  length,  measured  id  a  straight  line  between  the 
ends,  in  almost  exaotly  U  luiles;  mt-'asnied  along  the  esntre  line  it  is 
nearly  7  niileu.  The  maxiiunm  brt-udth  of  three  tjuarters  of  a  mils 
occurs  just  oaat  of  the  oeiitre.  The  niean  breadlb  is  a  little  under  half 
a  luile.  The  sujierBoial  area  of  the  loch  is  about  J833  aorea,  or  full;  "ii 
square  miles,  aud  it  contains  8345  millions  uf  cubic  feet  of  water,  more 
than  twice  the  volume  of  Loch  Garry,  the  loch  next  to  it  in  size. 

Loch  Quoich  drains  an  area  of  4'J  square  miles,  which  includes  no 
large  bichs,  but  some  very  small  ones  which  were  uot  surveyed.  Several 
large  bunts,  rising  among  the  high  mountains  of  the  west,  enter  at  the 
head  of  the  locli,  and  the  Caolio  Waler,  flowing  in  on  the  north  shore, 
is  a  fair  stream;  but  the  most  important  inflowing  river  is  the  Quotch, 
which  enters  aliout  the  middle  of  the  uorlh  side,  and  has  here  by  its 
delta  effected  a  considerable  narrowing  of  the  loch.  The  constriction 
so  produced  is  the  groalor  because,  just  opposite  the  mouth  of  the  river, 
a  high  promontory  juts  out  more  than  a  quarter  of  a  mile  from  the 
south  shore.     The  shallowing  of  this  coustrictiou  is  but  slight. 

The  basin  of  Loch  IJuoioh  is  simple,  with  steep  and  nearly  uniformly 
sloping  sides,  and  very  little  flat  bottom.  The  couloui*s  are  all  con- 
tinuous and  approximately  parallel  with  the  shore-line,  except  the 
200-feet  contour,  which  is  slightly  interrupted  by  a  shallowing  where 
the  masimum  is  190  feet,  just  west  of  the  month  of  the  Quoich.  The 
area  of  over  200  feet  to  the  west  of  this  is  three-quarters  of  a  mile  long, 
and  has  a  maximum  depth  of  1^20  feet.  The  larger  arc*  of  over  200 
feet  ill  2  miles  long,  and  extends  from  just  west  of  the  uan'uws 
eastward.  The  area  of  over  '-'50  feet  lies  well  down  the  loch,  comiug 
to  within  I^  miles  of  the  outflow,  and  includes  the  maximum  depth  of 
the  loch,  i;8I  feet.  The  mean  depth  of  the  loch  is  104i  feet.  The 
proper  busin  of  the  loch  terrainales  three- qu^irters  of  a  mile  from  the 
tower  end  of  the  loch.  At  this  point  there  is  a  bend  at  right  angles  to 
the  main  uxiu,  and  there  oxionds  a  broad,  tortuous,  shallow  section  of 
the  loch,  with  a  greuteiit  depth  of  only  43  feet,  and  uumerous  small 

As  is  thown  by  the  narrowness  of  the  areas  enclosed  by  the  deeiier 
contours,  there  is  no  marked  indication  of  the  (J-Bbaped  eevliou  uf 
valb'y  lochs  excavated  by  glaciei-s.  The  promontory  opjwsilo  the  river 
Quoich,  rxcurring  where  a  great  bend  of  the  axis  takes  place,  must 
have  caused  a  narrowing  hero  before  the  delta  of  the  Quoich  was  lui<l 
dowu. 

On  May  6,  lllos,  the  difference  of  temperature  between  the  surfsoe 
and  150  feet  was  under  I";— Surface,  4r-9  Fahr.;  50  feet,  41''2j  160 
feet,  41  -0. 
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Loch  Poultry  (see  Plate  IV.). — A  long,  irregular,  narrow  locli 
mnning  east  and  west  in  Glen  Garry,  between  Loch  Garry  and  Looli 
Quoich,  about  4  miles  distant  from  the  former  and  2  miles  from  the 
latter.  It  is  little  more  than  a  series  of  expansions  of  the  river  Gftrry, 
and  its  limits  are  accordingly  not  easy  to  define.  The  portion  surveyed 
begins  at  Eilean  Dubh,  extends  eastward  for  1  mile  as  a  narrow  channel 
varying  from  9  feet  to  23  feet  in  depth,  and  then  expands  into  a  little 
basin  half  a  mile  long  by  one-fifth  of  a  mile  in  greatest  breadth.  The 
length  of  the  whole  loch  is  1^  miles,  and  the  mean  breadth  one-tenth 
of  a  mile.  The  area  of  the  surface  is  about  91  acres,  and  the  drainage 
area,  wliich  includes  Loch  Quoich,  is  82  square  miles.  The  volume  of 
water  is  39  millions  of  cubic  feet.  The  Allt  a'  Ghobhain,  a  considerable 
stream,  and  some  small  bums,  enter  on  the  north  shore.  From  spot- 
levels  on  the  shores,  the  height  of  the  loch  above  the  sea  was  estimated 
to  be  320  feet.  The  greater  part  of  the  loch  is  shallow,  but  in  the 
eastern  basin  there  is  deeper  water  in  the  centre,  forming,  however, 
only  a  narrow  channel.  The  maximum  depth  is  47  feet,  the  mean 
depth  10  feet. 

There  was  a  difference  of  only  1°  in  temperature  between  the 
surface  (53°-8  Fahr.)  and  a  depth  of  40  feet  (52°-8)  on  September  28, 1903. 

Loch  Oarry  (see  Plate  Y.). — Loch  Garry  is  one  of  the  most  important 
lochs  in  the  basin,  being  inferior  in  size  only  to  Loch  Ness  and  Looh 
Quoich.  It  occupies  the  lower  part  of  Glen  Garry,  and  its  lower  end 
is  only  about  3  miles  west  of  Invergarry  on  Loch  Oich ;  its  direction 
is  about  due  east  and  west.  Glen  Garry  is  at  this  part  very  open,  the 
high  hills,  Ben  Tee,  a  conspicuous  pyramidal  hill  2936  feet  in  height, 
on  the  south,  and  Meall  Dubh  (2581  feet)  and  some  lesser  peaks  on 
the  north,  being  several  miles  distant.  The  sides  of  the  valley  rise 
gradually  to  the  mountains,  the  lower  slopes  on  both  shores  of  the  loch 
being  densely  wooded. 

Loch  Garry  is  elongate,  slightly  curvedy  of  nearly  uniform  breadth 
for  the  greater  part  of  its  length,  but  in  the  eastern  part  for  a  mile 
very  irregular  and  shallow.  Its  length  is  5  miles,  its  greatest  breadth 
fully  half  a  mile,  and  its  mean  breadth  one-third  of  a  mile.  Its  super- 
ficial area  is  about  1117  acres,  or  1}  square  miles,  and  its  contents  3794 
millions  of  cubic  feet.  The  drainage  area,  including  Lochs  Quoich  and 
Poulary,  is  137  square  miles.  Besides  the  river  Garry,  which  enters  the 
loch  at  the  west  end,  some  large  streams,  coming  down  from  the  moun- 
tain-mass to  the  westward  of  Ben  Tee,  enter  on  the  south,  and  many 
smaller  streams  on  the  north.  Leaving  the  looh,  the  river  Garry  flows 
3  miles  to  the  east  and  entei-s  Loch  Oich  at  Invergarry. 

Loch  Garry,  at  the  date  of  the  survey  (May  2,  1903),  was  257*0  feet 
above  sea-level;  the  Ordnance  Survey  officers  on  July  2,  1869,  found 
the  elevation  to  be  257*8  feet  above  the  sea. 
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In  the  charaoter  of  its  basin  Looh  Garry  closely  resemblee  Loch 
Qnoioh,  higher  up  in  the  same  glen.  The  main  part  of  the  loch,  fully 
8^  miles  long,  is  a  simple  basin.  As  in  Looh  Qnoich,  there  is  a  large 
portion  at  the  east  end,  one  mile  in  length,  which  is  quite  distinct  from 
the  basin,  and  is  of  moderate  depth. 

This  eastern  part  is  cut  off  from  the  main  loch  by  a  large,  low, 
wooded  promontory,  called  the  Garbh  Eilean  (Bough  island),  and  a 
sandy  island  (Eilean  B^n),  to  the  south-west  of  it.  An  irregular 
channel,  varying  from  9  feet  to  18  feet  in  depth,  leads  to  the  small 
eastern  basin,  which  has  a  small  island  at  each  end,  and  a  narrow  arm 
running  to  the  north.  This  basin  has  a  narrow  area  half  a  mile  long, 
over  25  feet  in  depth,  with  a  maximum  depth  of  43  feet.  At  the  west 
end  of  Loch  Garry  a  narrow  offset  runs  for  half  a  mile  westward,  with  *a 
depth  of  5  feet  at  the  mouth,  and  of  8  to  16  feet  within. 

The  main  basin  shallows  greatly  towards  each  end.  The  50-feet  and 
100-feet  contours  closely  follow  the  shore,  except  at  the  ends.  The  1 50- 
feet  contour  encloses  but  a  narrow  area  1|  miles  long.  This  is  a  good 
deal  nearer  the  south  shore  in  the  greater  part  of  its  length,  but  for  half  "^Ji 
a  mile  at  its  west  end  it  recedes  far  from  the  south  shore,  where  the  ^^^e 
slope  from  100  to  150  feet  is  very  gradual.  A  small  isolated  150-feet  :S^^t 
area,  based  on  a  sounding  in  159  feet,  lies  to  the  east  of  the  main  150- 
feet  basin,  the  deepest  sounding  in  the  short  interval  between  them 
being  146  feet. 

Centrally,  in  the  length  of  the  loch,  but  nearer  the  south  shore,  is  a 
small  area  a  quarter  of  a  mile  long,  over  200  feet  deep,  with  the 
maximum  sounding  of  213  feet.  The  mean  depth  is  78  feet.  The 
contours  show  that  the  slope  of  the  bottom  is  nowhere  very  steep,  but  is 
steepest  on  the  south  side  at  the  deepest  part  of  the  loch.  There  is  bnt 
little  extent  of  flat  bottom  at  depths  of  over  150  feet,  but  where  the 
depth  is  less  than  that,  especially  towards  the  west  end,  there  is  a  well- 
marked  flat  with  steeper  sides. 

The  temperature  at  the  surface  was  42^*4  Fahr.,  and  at  170  feet 
41°-8,  a  difference  of  only  0°-6. 


Loch  o*  Bhainne  (see  Plate  VI.). — A  very  little  loch,  high  up  on  the 
hill  to  the  north  of  Loch  Garry,  about  2  miles  north  of  the  east  end  of 
that  loch.  It  is  roughly  triangular,  with  the  apex  to  the  south.  The  ^^-^^ 
hills  rise  steeply  from  the  loch  to  the  west  and  north.  It  is  fed  by  "^t^^ 
streams  coming  from  Mam  a'  Chroisg,  and  the  Allt  a'  Bhainne  flows 
south-eastward  3  miles  into  the  river  Garry.  The  bottom  is  irregular, 
the  greater  part  covered  by  less  than  10  feet  of  water,  but  there  are  two 
holes  of  over  20  feet,  the  larger  with  the  maximum  of  28  feet  dose 
to  the  east  shore,  the  other  with  a  depth  of  27  feet  to  the  south ;  a  ^ 
sounding  of  13  feet  between  the  two. 

It  is  one-third  of  a  mile  long,  a  quarter  of  a  mile  in  greatest  breadth,  ^^ 
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ind  one-Be venth  of  a  mile  in  mean  breadth.  The  mean  depth  is  10  feet, 
rhe  snperfioial  area  is  about  82  acres,  and  the  volnme  14  millions  of 
snbic  feet.  Ilie  drainage  area  is  nearly  2  square  miles.  The  height 
ihave  sea-level  was  estimated  at  1060  feet.  The  temperature  at  the 
mrface  and  at  20  feet  was  46**-0  Fahr.  on  May  5,  1903. 

Loch  Lundie  (by  Garry)  (see  Plate  VI.). — A  small  loch  in  Glen 
Gktrry,  on  a  tributary  of  the  river  Garry,  about  1 J  miles  north-west  of 
[nvergarry,  on  Loch  Oich.  It  is  of  irregular  form,  its  outline  broken 
by  various  arms  and  promontories.  A  point  on  the  west  side,  with  an 
island  off  the  east  shore  (Eilean  na  Faoileige),  cause  a  narrowing  and 
separate  two  expansions.  From  the  northern  expansion  several  narrow 
arms  run  north-eastward.  Loch  Lundie  is  three-quarters  of  a  mile  long, 
by  fully  one-third  of  a  mile  in  maximum  breadth,  with  a  mecin  breadth 
of  one-fifth  of  a  mile.  The  surface  has  an  area  of  about  109  acres,  and 
the  volume  of  water  is  78  millions  of  cubic  feet.  The  drainage  area  is 
about  3^  square  miles.  The  AUt  Lundie  comes  in  on  the  west,  and  the 
Aldemaig  Buiii,  soon  joined  by  the  Allt  a'  Bhainne  from  Loch  a' 
Bhainne,  flows  south  into  the  river  Garry.  The  height  above  sea-level, 
measured  by  the  Ordnance  Survey  on  August  18,  1869,  was  445*4  feet. 

The  contour  of  the  bottom  is  very  uneven.  The  20-feet  contour 
enters  both  expansions,  keeping  closer  to  the  west  shore.  In  both  of 
the  expansions  there  is  a  depth  of  30  feet  close  to  the  west  side.  The 
deepest  water  in  the  looh  is  close  off  the  promontory  on  the  west  shore 
and  nearly  in  the  narrows.  Here  is  a  little  area  over  40  feet  deep,  with 
the  maximum  of  54  feet.  Eock  was  seen  at  a  number  of  points  on  the 
east  and  south.  There  are  several  small  islands,  and  one  of  these,  north 
of  Eilean  na  Faoileige,  is  of  rock. 

The  temperature  on  May  5,  1903,  was  almost  uniform  throughout — 
at  the  surfaoe^  40^*5  Fahr. ;  at  40  feet,  46''*5  Fahr. ;  and  at  50  feet,  46''-6 
Fahr. 

Loch  Oich  (see  Plate  YIL). — An  insignificant  loch  in  point  of  size, 
though  of  considerable  length.  Loch  Oich  is  commercially  important,  as 
it  forms  the  highest  portion  of  the  Caledonian  Canal.  As  regards 
length,  it  comes  fifth  in  the  Ness  basin,  if  we  exclude  the  artificial  Loch 
Mhor. 

Loch  Oich  is  an  exceedingly  narrow,  straight  loch,  with  its  long  axis 
running  nearly  south-west  and  north-east.  High  hills  rise  on  the  east, 
and  the  dense  woods  which  clothe  the  west  shore,  with  the  islands  on 
its  surface,  render  Loch  Oich  extremely  beautiful  (see  Fig.  2). 

Loch  Oich  is  4  miles  long,  and  has  a  maximum  breadth  of  little 
over  a  quarter  of  a  mile,  and  a  mean  breadth  of  barely  one-fifth  of  a 
mile.  The  superficial  area  is  about  489  acres,  or  three-quarters  of  a 
B^uare  mile,  and  the  contents  amount  to  890  million  cubic  feet  of  water. 
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This  ia  abont  one-half  the  volume  of  Loch  Clunie,  a  loch  very  little 
longer,  and  only  one-fonrtli  the  volume  of  Looh  Gam-. 

The  drainage  area  of  Looli  Oioh,  inoluding  as  it  does  Loohs  Quoicli 
and  fiarry.  is  very  large,  amonnting  to  170  square  miles.  The  drainage 
ia  brought  chiefly  by  tbo  river  Garry,  whioh  ontorti  the  loch  abont  Ihe 
middle  of  the  nest  ahore.  Only  little  Lill-torrents  come  iti  on  the  east. 
The  out-flowing  river  Oioh  moa  4  miles  north-east  to  Loob  Ness.  The 
level  of  the  loch  on  May  1,  19U3,  was  fouud  to  be  I06'0  feet  alxive  sea- 
level  ;  on  the  Ordnance  Survey  iiia]>  the  level  is  j^iven  as  104'8  feet 
above  tlie  sea,  bot  llie  date  on  which  ibe  observation  wau  made  is  not 
indicated. 


(Fhtttgrmfli  Ay  Itr.  a.  WaL 


The  outline  of  Loch  Oich  is  constrirted  at  several  pointit,  first  at 
Ardriahaig,  half  a  mile  from  the  eoatb  end,  again  a  mile  further  down 
the  loch,  and  ag^ia  at  the  mrmlh  of  the  Garry,  where  a  great  peuinstiU 
has  been  made  by  the  river,  and  opposite  to  it  long  narrow  ialandg. 
From  the  mouth  of  the  Garry  the  width  increases  to  near  the  overflow. 
A  great  part  uf  the  loch,  equal  to  63  per  conl.  of  the  entire  area,  is  less 
than  50  feet  in  depth.  The  central  part  of  the  locb  is  shallowest. 
Opposite  the  mouth  of  the  Oarry  the  greatest  depth  is  20  feet,  close  to 
the  island.  There  are  four  areas  of  over  50  feet.  The  first  of  these  is 
close  to  the  north-east  end  of  the  loch.  It  is  three-quarters  of  a  mile 
long,  and  encloses  an  area  half  a  mile  loDg  over  100  feet  in  depth.    Near 
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the  south- west  dhd  of  this  100-feet  area  is  the  maximum  depth  of  the 
loch,  154  feet,  and  near  the  other  end  of  the  area  there  is  a  sounding  of 
129  feet,  with  a  depth  of  only  108  feet  between  them.  The  seoond  50- 
feet  area  is  half  a  mile  south-west  of  the  river  Garry,  and  is  marked  by 
an  isolated  sounding  of  57  feet.  The  third  50-feet  area  begins  half  a 
mile  from  the  south-west  end,  and  extends  down  the  looh  for  a  mile.  It 
is  the  largest  basin  in  the  loch,  but  not  so  deep  as  the  more  northerly 
one,  the  greatest  depth  in  it  being  133  feet.  The  fourth  50-feet  area 
is  close  to  the  upper  end  of  the  loch.  It  is  one-third  of  a  mile  long, 
and  is  scarcely  separated  from  the  larger  one,  as  they  are  close  together, 
and  the  depth  between  is  48  feet.  In  this  fourth  basin  the  greatest 
depth  is  84  feet.  The  following  serial  temperatures  were  taken  in  the 
deepest  part  of  the  loch,  series  I.  on  May  1,  1903,  and  series  II.  on 
September  25,  1903  :— 
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The  series  taken  in  May  shows  a  range  of  barely  2^  from  surface  to 

l>otUmi«  while  the  series  taken  in  September  shows  a  range  of  over  6\  a 

f&Uof  2^  haying  been  recorded  between  90  and  100  feet.     It  will  be 

ol^served  that  the  whole  body  of  water  was  warmer  in  September  than 

it;    was  in  the  preceding  May,  the  bottom  reading  in  September  being  4^ 

higher  than  the  surface  reading  in  May,  while  the  difference  between 

tlxe  two  bottom  readings  is  about  6^^  and  between  the  two  surface 

roadings  about  10°. 

Loch  Uanagan  (see  Plate  YIII.). — Loch  Uanagan  lies  a  little  more 
^h.Hn  a  mile  to  the  south  of -Fort  Augustus,  on  Loch  Ness.  It  is  a 
narrow  little  loch  lying  parallel  to  the  Caledonian  canal,  which  is  one- 
^^ird  of  a  mile  to  the  west,  and  is  separated  from  Loch  Uanagan  by  the 
■1  orr  a  Choiltry,  a  high  ridge  with  steep  bides,  densely  covered  with  fir 
^^®^.  This  hill  rises  abruptly  from  the  west  side  of  the  loch  to  a 
^^giit  of  384  feet,  some  266  feet  above  the  surface  of  the  water. 

X^och  Uanagan  is  half  a  mile  long,  and  has  a  maximum  breadth  of 
^^-^ighth  of  a  mile.    The  superficial  area  is  about  25  acres,  and  the 
^luoae  of  water  18  millions  of  cubic  feet.     The  drainage  area  is  about 
U^O.  IV*— OCTOBKR,  1907.]  2  F 
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The  wrUfPs  tetriperatoie  on  Jiilj  2,  1903,  waa  ^^  Faku,  a^  a 
Aerial  tiikeri  at  2^:0  p.iii.  on  September  24,  IMS,  gaw  ike  Mloving 
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/y/>c/4  //^a//  (hy  Clanie)  (§ee  Plate  IX.).— A  small  triangular  loch 
abf^tit  a  qtjart<.'r  of  a  mile  west  of  the  upper  end  of  I^ich  Clnnie.  It  is 
simply  an  exiiaiision  of  the  river  Clanie,  and  is  at  the  same  leTel  as 
Ixx;h  CItjfjie.  It  is  one-third  of  a  mile  long  by  one-fifUi  of  a  mile 
liroad.  The  area  of  the  surface  is  about  26  acres,  and  the  drainage- 
area  yi^ry  oxiensive,  viz.  20  square  miles.  The  volome  of  water  is 
13  ffiilliofiN  of  cubic  foot.  The  basin  of  Loch  Beag  is  simple,  the  sides 
gently  sloping,  the  greatest  depth,  29  feet,  in  the  centre  of  the  hich. 
The  oliannol  connecting  Loch  Beag  with  Loch  Clnnie  varies  in  depth 
from  11  feet  to  %\  feet. 

Uich  (Hanir,  (hoc  Plate  IX.).— Loch  Clunie  (or  Cluanie)  is  a  large 
|<K}h  oooupying  (ilon  Clunie,  which  runs  east  and  west,  and  is  the 
Noiino  of  Uio  rivur  Moriston.  The  lower  end  is  about  16  miles 
iliHtatit  from  InvorinoriHton,  on  Loch  Noss.  The  upper  end  is  some 
i;i  niiloH  from  Shnil  bridge,  at  the  head  of  Loch  Duich,  on  the  west 
coiiNi,  but  Loch  Ilourn  is  still  nearer,  only  10  miles  as  the  crow  flies. 
High  moiintaiiiH  riMu  on  both  sides  of  the  loch,  those  on  the  south 
rouc;hing  nearly  L\')0()  foot,  while  on  the  north  the  highest  peak,  Sgurr 
nan  ( -onbhairoan,  2  niilos  distant,  is  3632  feet  in  height. 

lioch  CMuniu  is  very  narrow,  4|  miles  in  length,  and  its  central  line 
has  a  slight  sigmoid  curvature.  The  shore-line  is  very  irregular,  and 
the  width  varies  greatly  at  different  |>art8.  Widest  in  the  upper  part, 
wlioro  the  maximum  breadth  of  half  a  mile  occurs  at  two  points,  at  the 
extreme  west  end,  and  1 1  miles  further  east,  whence  the  loch  narrows 
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greatly  toward  the  east,  till  about  a  mile  above  the  outflow  the  width 
is  only  one-fifteenth  of  a  mile.  Beyond  this  narrow  part  it  expands 
into  a  distinct  small  basin  nearly  a  quarter  of  a  mile  in  breadth.  The 
mean  breadth  of  the  entire  loch  is  just  about  a  quarter  of  a  mile.  The 
superficial  area  exceeds  1  square  mile  (about  704  acres),  and  the  drainage 
area,  which  includes  no  other  lochs  except  Lochs  Beag  and  Lundie,  is  32 
square  miles.  It  is  fed  by  the  river  Clunie  and  some  large  bums  on  the 
north  shore,  yery  little  water  entering  on  the  south  shore,  except  the 
surface  drainage.  The  river  Moriston  flows  out  from  the  east  end  of 
the  loch.  Gonsideiiag  the  volume  of  water,  which  amounts  to  1533 
millions  of  cubic  feet,  Loch  Clunie  comes  fourth  in  point  of  size  in  the 
Ness  basin  (including  Loch  Ness).  In  point  of  length  it  comes  fifth,  as 
Loch  Mhor  is  about  half  a  mile  longer,  though  in  volume  about  400 
million  cubic  feet  less,  than  Loch  Clunie. 

The  level  of  Loch  Clunie  on  September  29,  1903,  was  605*2  feet 

above  the  sea ;  the  Ordnance  Survey  officers  on  October  5,  1867,  found 

the  level  to  be  605*9  feet.     The  water  might  rise  4  feet  above  the  level 

on  the  date  of  the  survey.     Above  the  narrows,  1  mile  from  the  east 

end  of  the  loch,  which  cut  off*  a  small  basin  exceeding  50  feet  in  depth, 

the  basin  of  Loch  Clunie  is  a  simple  one.     The  25-feet  contour  closely 

follows  the  shore-line,  and  the  50-feet  contour  is  nearly  parallel  to  it, 

but  much  closer  on  the  north,  where  the  slope  is  steeper.     The  100-feet 

contour  is  parallel  with  the  others,  and  encloses  a  relatively  large  area, 

nearly  1^  miles  long  by  a  quarter  of  a  mile  in  greatest  breadth.     It  is 

l>ruken  into  two  parts  by  an  unimportant  shallowing  of  98  feet.     The 

smaller  western  portion  has  a  maximum  depth  of  119  feet;  the  greater 

area  has  a  maximum  of  123  feet.     The  mean  depth  is  50  feet.     In  the 

narrows  the  depth  at  the  western  end  is  10  feet,  and  at  the  eastern  end 

only  6  feet,  while  halfway  between  is  a  hole  of  23  feet.      The  small 

l>a8in  to  the  east  of  the  narrows  is  on  the  whole  shallow.     Almost  in 

'the  centre  is  a  shoal  where  the  depth  is  only  2  feet,  and  close  to  this, 

on  the  north,  is  a  sounding  of  30  feet.     The  greatest  depth  in  this  basin, 

^3  feet,  is  between  the  shoal  and  the  narrows. 

Consideration  of  the  contours  and  the  nearly  flat  bottom  shows  that 
tiiiere  is  the  U-shaped  section  associated  with  glacier-hollowed  lochs, 
though,  on  account  of  the  moderate  depth,  it  is  less  clearly  defined  than 
in  many  other  large  lakes. 

A  series  of  temperatures  taken  in  the  deep  part  of  the  loch  showed 
»  uniform  reading  of  51^*8  Fahr.  at  all  depths  from  10  feet  to  75  feet 
Tlie  bottom  at  100  feet  was  a  little  cooler  (51^*2),  and  the  surface  a 
litUe  warmer  (52^*0),  the  total  range  being  thus  0°'8. 

Loch  Liiiu/»6  (by  Clunie)  (see  Plate  IX.). — A  small  triangular  loch 
lying  immediately  to  the  north  of  Loch  Clunie,  about  equally  distant 
from  either  end.    The  long  axis  runs  nearly  east  and  west,  and  the 
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greatest  breadth  is  towards  the  west  oud.  The  outline  is  very  irregalar, 
and  there  are  eevoral  small  islands  near  the  shore. 

The  height  above  Bea-level  on  September  30,  1903,  was  found  to  be 
681-5  feet,  some  76  feet  above  Loch  Clunie;  the  Ordnance  Survey 
officers  on  Augnst  2,  1861',  found  it  to  be  C181-9  feet.  The  length  is 
little  under  half  a  mile,  and  the  greatest  breadth  one-fifth  of  a  mile. 
The  superficial  area  ia  about  -1  acres,  the  drainage  area  nearly  1  square 
mile,  and  the  contents  amount  to  9  millious  of  cubic  feet.  It  receives 
only  some  small  bums,  and  is  drained  by  a  burn  issuiug  from  the  south- 
west corner  flowiug  south  a  qnarter  of  a  mile  into  Loch  Clunie. 

Loch  Lundio  is  of  no  great  dt)))th,  three-fouiths  of  the  superficial 
area  being  covered  by  lesa  than  10  feet  of  water.  The  area  more  than 
10  fuet  in  depth  is  narrow,  and  passes  obliquely  across  the  loch.  The 
greatest  depth  of  '2o  feet  occurs  at  the  extreme  east  end  of  this  ares, 
and  near  shore,  in  a  narrow  part  of  the  loch. 

The  temperature  on  Septooiber  30, 1903,  was  the  same  at  the  surface 
and  at  20  feet,  viz.  54''-0  Fahr. 


Lock  Loyne  (see  Plate  X.). — The  two  lochs  under  this  name  consist 
of  a  chain  of  little  basins  or  eipanaions  of  the  river  I,oyne,  connected 
by  narrow  chanuola.  The  valley  of  the  Loyne  lies  halfway  between 
(lien  (.itunie  and  Glen  Garry,  which  are  2  or  3  miles  distant.  On  the 
north  the  lochs  are  separated  from  Loeh  Cluuie  by  Beinn  Loinne,  2500 
feet  in  height.  The  hills  on  the  south,  though  wild  and  bleak,  are  not 
so  high.  The  main  road  from  Tomdouu  to  Clunie  Inns  crosses  between 
the  two  lochs.  The  valley  to  the  west  of  the  road  has  an  east-and-west 
trend,  but  from  the  bridge  through  the  east  loch  to  Glen  Moriston  it 
nius  nearly  due  north-east.     The  east  loch  is  much  the  longer,  and  is 

The  West  Loch. — The  west  loch  lies  at  a  height  of  7190  feet  above 
the  sea.  It  is  1^  miles  in  length,  with  a  maximum  breadth  of  fully 
one-third  of  a  mile,  and  a  mean  breadth  of  one-fifth  of  a  mile.  It 
consists  of  three  expansions,  all  running  south  from  the  oonnooting 
chuDDel,  or,  in  other  words,  the  north  shore  is  unbroken,  but  two  pro- 
montories break  the  south  shore,  separating  the  loch  into  three  baysL 
The  west  bay  is  extremely  shallow,  with  a  maximum  of  tJ  feet.  Two 
islands  He  oS  the  mouth  of  the  river,  and  round  these  and  to  the  north 
the  loch  is  overgrown  with  weeds.  The  channel  joining  it  with  the 
mid  bay  has  a  minimum  of  5  feet,  but  deepens  \x>  9  feet  in  the  east. 
The  mid  bay  has  alao  a  maximum  of  0  feet.  The  channel  leading  east 
fi'om  it  is  12  feet  deep.  The  eastern  expansion  deepens  from  west  to 
east,  the  maximum  of  19  feet  being  close  to  the  shore.  The  area  of  the 
surface  is  about  1Q3  acres,  or  a  quarter  of  a  square  mile,  and  it  receives 
the  drainage  of  16  square  miles.  It  contains  40  million  cubic  feet 
of  water.     The  river  Loyne,  of  which  the  looh  ia  merely  a  seriee  of 
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expanaions,  conveys  the  overflow  to  the  east  Iboh,  half  a  mile  distant 
and  abont  13  feet  lower. 

The  surface  temperature  on  May  4,  1903,  was  47°-7  Fahr.,  the  air 
temperature  at  the  jsame  time  being  47^*8. 

The  East  Loch. — East  Loch  Loyne  is  more  than  twice  as  long  as 
the  west  loch,  and  is  also  about  twice  as  deep,  but  it  is  much  narrower. 
There  are  four  principal  expansions.  The  western  expansion  is  ex- 
tremely shallow,  having  a  maximum  depth  of  7  feet,  and  on  the  date  of 
the  survey,  when  the  river  was  in  flood,  there  was  a  strong  current 
through.  There  is  an  island  about  the  middle  of  it.  The  channel 
leading  to  the  second  expansion  has  a  depth  of  5  to  9  feet.  The  second 
expansion  is  very  small,  with  a  maximum  depth  of  21  feet,  and  is  joined 
with  the  third  basin  by  a  channel  5  feet  deep.  The  third  basin  is 
much  the  largest,  and  has  more  claim  to  be  called  a  loch,  being  1^ 
miles  in  length,  with  a  maximum  breadth  of  fully  a  quarter  of  a  mile, 
and  but  for  some  large  and  small  islands  towards  the  west  end,  is 
a  simple  basin,  with  contours  parallel  to  the  shore.  The  area  over 
20  feet  in  depth*  is  over  half  a  mile  long,  with  depths  of  35  feet  in  two 
places — the  maximum  for  the  whole  loch.  The  easternmost  basin  is 
narrow,  two-thirds  of  a  mile  long,  of  uneven  bottom,  with  greatest 
depths  of  20  and  21  feet.  The  length  of  the  east  loch,  taken  in  a 
straight  line  between  the  extreme  points,  is  2^  miles,  the  greatest 
breadth  is  a  little  over  a  quarter  of  a  mile,  and  the  mean  breadth  is 
about  one-seventh  of  a  mile. 

The  area  of  the  surface  is  about  272  acres,  or  nearly  half  a  square 
mile,  the  area  draining  into  the  loch  being  about  24  square  miles,  in- 
cluding the  little  Loch  na  Losguinn  and  West  Loch  Loyne.  The 
volume  of  water  is  123  millions  of  cubic  feet.  The  drainage  is  chiefly 
brought  by  the  river  Loyne,  only  small  burns  contributing  a  share,  the 
largest  entering  close  to  the  outflow. 

The  prominent  points  on  both  shores,  and  the  large  island,  are 
formed  by  mounds  of  boulders  and  gravel.  The  only  rock  seen  was 
at  the  very  narrow  channel,  with  a  depth  of  only  2  feet,  at  the  east  end 
of  the  largest  basin.  Here  rock  was  exposed  on  both  sides.  The  river 
flows  out  between  an  alluvial  flat  on  the  north  and  mounds  of  glacial 
d^brii  on  the  south.  The  height  above  the  sea  was  706*1  feet  on 
November  4,  1904. 

The  temperature  of  the  surface  was  46^*6  Fahr.,  and  at  30  feet 
46^*2,  the  air  temperature  at  the  same  time  being  48^*0.  j 

Loch  an  Staca  (see  Plate  XI.). — Loch  an  Staca  is  a  considerable 
minor  loch,  of  roughly  triangular  form,  situated  on  the  extensive 
elevated  area  which  stretches  westward  from  Loch  Ness,  between  Glens 
Horiston  and  Urquhart.  It  is  6  miles  distant  from  Loch  Ness.  Its 
longer  axis  lies  nearly  north-east  and   south-west.      The   undulating 
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mooriaad  nam  little  above  the  loch,  except  on  the  eaai^  where  Meell 
na  Criche,  2224  feet  in  height,  sendB  a  long  ridge  aovthward  betweoi 
Lochs  an  Staca  and  na  Cnche. 

f>x;h  an  Staca  in  estimated  to  be  1600  feet  above  the  sea.  It  is 
a  mile  long  bj  two-fifths  of  a  mile  broad,  with  a  mean  breadth  of  a 
qnarter  of  a  mile.  The  saperficial  area  of  the  loch  is  about  163  acres, 
or  a  qnarter  of  a  sqnare  mile,  and  the  drainage  area  1}  square  miles. 
The  volvme  of  water  is  1 10  millions  of  cnbic  feet. 

Loch  an  Staca  receives  only  local  surface  drainage,  and  the  overflow 
is  carried  into  Loch  Liath  by  a  small  bnm.  The  bottom  is  very  un- 
even, a  depth  of  only  9  feet  being  foand  almost  in  the  centre  of  the 
loch,  with  deeper  water  on  all  sides.  There  is  a  small  inland  close  to  the 
west  shore.  A  great  part  of  the  bottom,  eqnal  to  74  per  cent,  of 
the  total  area,  is  covered  by  less  than  20  feet  of  water.  Four  little 
depressions  oocnr.  The  deepest,  with  the  maximum  depth  of  51  feet,  is 
close  to  the  east  shore ;  another  of  32  f^^et  lies  to  the  south- west  of  this ; 
one  of  30  feet  close  to  the  west  shore,  north  of  the  island ;  and  one  of 
30  feet  in  the  centre  of  the  loch,  near  the  north  end«  At  this  end 
is  another  island.     The  mean  depth  is  15^  feet. 

The  surface  temperature  (June  2, 1904)  was  56^-5  Eahr. ;  at  a  depth 
of  25  feet  it  was  52°0,  at  50  feet  48*'-9,  a  total  range  of  T'^-G. 

Loch  Liath  (see  Plate  XI.). — A  little  roundish  loch  about  a  mile 
to  the  south  of  Loch  an  Staca,  on  the  same  plateau.  It  is  about  100  feet 
lower  than  Loch  an  Staca,  the  drainage  from  which  it  receives.  The 
axis  of  the  loch  has  a  north-east  and  south-west  direction.  It  is  barely 
half  a  mile  long  by  fully  a  quarter  of  a  mile  broad,  with  a  mean  breadth 
of  one-fifth  of  a  mile.  The  supeificial  area  is  about  61  acres,  and  its  con- 
tents amount  to  62  millions  of  cabic  feet.  The  drainage  area,  which 
includes  Loch  an  Staca,  is  4  square  miles.  Beyond  the  bum  from  Loch 
an  Staca,  and  another  from  the  hill  (2222  feet)  on  the  west^  it  receives 
only  superficial  drainage.  The  burn  Allt  Bhlair  flows  out  to  the  south- 
east, and,  joining  that  from  Loch  na  Criche,  enters  the  river  Moriston. 
Tho  basin  is  quite  simple,  the  deeper  water  nearer  the  south-east  side, 
and  the  maximum  depth  of  55  feet  towards  the  north-east  end. 

When  surveyed  on  June  10,  1904,  the  level  was  found  to  be  1494*1 
feet  above  the  sea,  which  differs  little  from  the  level  determined  by  the 
Ordnance  Survey  officers  on  May  15,  1869,  viz.  1494-4  feet 

The  surface  temperature  was  56'^'9  Fahr. 

Loch  nam  Breac  Dearga  (see  Plate  I.). — Situated  on  the  high  ground 
to  the  west  of  Loch  Ness,  about  1^  miles  distant  from  the  middle  part  of 
that  loch.  It  lies  close  to  the  west  of  Meall  Fuarvounie  (2284  feet  high), 
which  separates  it  from  Loch  Ness.  The  loch  is  elongate,  lying  nearly 
north-east  and  south-west,  and  of  irregular  form,  roughly  oblong.     The 
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BlUTcmnding  moorland  rises  little  above  the  loch,  except  on  the  east, 
where  the  orags  of  Meall  Fnarvounie  rise  close  beside  the  loch. 

This  loch  was  locally  reputed  to  be  of  great  depth,  or  even  supposed 
to  be  bottomless.  Though  we  found  it  to  be  the  deepest  loch  in  this 
elevated  tract  between  Glen  Urquhart  and  Glen  Moriston,  its  depth  was 
not  remarkable,  and  not  greatly  in  excess  of  that  of  Lochs  Liath  aud  an 
Staca  in  the  same  district.  It  is  three-quarters  of  a  mile  in  length,  about 
one-fifth  of  a  mile  in  greatest  breadth,  and  one-eighth  of  a  mile  in  mean 
breadth. 

The  superficial  area  is  about  56  acres,  and  drains  about  two-thirds  of 
a  square  mile.  It  contains  60  million  cubic  feet  of  water.  It  is  drained 
by  a  bum  running  some  2  miles  south-westward,  into  the  Allt  nan 
Saighead  (Alltsigh),  which  also  receives  the  overflow  of  a  host  of  little 
lochs,  which  were  not  surveyed,  and  runs  into  Loch  Ness.  The  height 
above  the  sea  was  estimated  at  1570  feet. 

The  basin  is  simple,  but  deepest  towards  the  upper  or  north  end. 
The  lower  portion  is  all  under  25  feet  in  depth.  The  areas  of  over 
25  feet  and  over  50  feet  pass  obliquely  across  the  loch  from  south  to 
north.  The  50-feet  contour  encloses  a  narrow  area,  about  a  quarter  of  a 
mile  long,  with  the  deepest  sounding,  70  feet,  in  the  middle  of  the  loch, 
l>tit  nearer  the  north  end. 

The  surfaoe  temperature  on  June  1, 1904,  was  52°-9  Fahr. ;  at  10  feet, 
o2''-7  ;  at  25  feet,  48°-2 ;  and  at  60  feet,  46°-2,  giving  a  total  of  6"-7,  the 
greatest  fall  being  one  of  4^*5  between  10  and  25  feet. 

Lock  a*  VuUan  (see  Plate  XI.). — A  little  loch  of  triangular  form, 

in   the  elevated  hilly  country  to  the  west  of  Loch  Ness,  and  about 

6  miles  distant  from  that  loch.     It  is  surrounded  by  moorland,  rising 

l)at  little  above  the  surface  of  the  locb,  except  on  the   south,  where 

Meall  na  Oriohe  rises  in  a  series  of  low  crags  to  the  height  of  2224  feet, 

nearly  500  feet  above  the  loch.     The  main  part  of  the  loch  is  triangular, 

^with  the  apex  to  the  north.     From  the  south-west  corner  an  offset  runs 

one-eighth  of  a  mile  to  the  west,  narrow  at  its  beginning,  and  then  ex- 

-panding.     The  triangular  body  of  the  loch  is  three-eighths  of  a  mile  in 

length,  but  the  greatest  length,  from  the  apex  to  the  end  of  the  west 

offset,  is  rather  more  (nearly  half  a  mile).     The  maximum  breadth  in 

-the  triangle   is  one-sixth  of  a  mile,  the  mean  breadth  one- tenth  of  a 

mile.     The  height  above  sea-level  was  estimated   from  spot-levels  to 

be  about  1750  feet 

Loch  a'  VuUan  receives  the  overflow  of  a  chain  of  four  small  lochs, 
lying  to  the  north-east.  The  outflow,  controlled  by  a  sluice,  is  by 
a  small  bam,  going  through  a  chain  of  small  lochs  into  the  river 
Bnrick.  The  superficial  area  is  about  28  acres,  the  drainage  area  two- 
thirds  of  a  square  mile.  The  volume  of  water  is  1 5  millions  of  cubic  feet. 
^ere  are  two  basins  in  Loch  a'  Yullan.     The  larger  one,  forming 
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the  triangular  part  of  the  looh,  is  simple,  with  tljie  oontcrani  foUowin^^sg 
the  shore,  the  greater  part  less  than  20  feet  in  depth,  the  maximnin^criHcxi 
depth  being  27  feet.    In  the  narrows  separating  the  small  western  basii 
the  depth  is  13  feet,  and  in  the  basin  itself  21  feet.     The  mean  depth  ii 
12  feet 

On  June  2,  1904,  the  temperatnre  at  the  surface  was  54^-9  Fahr.r^-x. 
and  at  20  feet,  bO'^'O. 

Loch  Meihlie  (see  Plate  XII.). — A  loch  of  moderate  size  and  relativeli^^p^  Ay 
broad,  situated  in  Olen  Urquhart,  about  halfway  from  Looh  Ness  icm<::Mo 
Strath  Glass,  from  each  of  which  it  is  5  miles  distant.     Glen  Urquhart — isTt 
is  a  fertile  and  well-wooded  valley.     Both  north  and  south  of  the  locbf  ^i*h 
the  hills  are  densely  wooded.     On  the  north  they  rise  graduaUy  to  over  ^*=»f 
1000  feet,  while  on  the  south  they  are  steeper,  and  heights  of  1 700  feet  anc^  ^^id 
upwards  are  reached  little  more  than  a  mile  from  the  loch.     The  lon^^  .«g 
axis'  runs  nearly  east  and  west ;  the  length  is  just  over  a  mile,  and  th»  mr^e 
maximum  breadth,  towards  the  west  end,  is  nearly  half  a  mile,  th  ^r^ne 
mean  breadth  being  over  a  quarter  of  a  mile.     The  maximum  depthzKTJi, 
which  coincides  with  the  maximum  breadth,  is  45  feet,  and  the  mean«^^ 
depth  22  feet 

The  area  of  the  surface  is  about  200  acres,  or  nearly  one-third  of  a 

square  mile,  the  drainage  area  relatively  very  great,  amounting  to  nearh  -MTly 
42  square  miles,  and  including  many  small  lochs,  of  which  only  Loc'^^^^ch 
a'  Yullan  was  surveyed.  The  river  Enrick  is  the  only  important  strear^^crjn 
flowing  into  Loch  Meiklie,  and  the  outflowing  river,  still  bearing  tb«=Ae 
same  name,  flows  into  Loch  Ness  in  Urquhart  bay.  The  surface  of  th«r-*ie 
water  on  Octobei^  3,  1903,  was  364*9  feet  above  the  sea;  on  June  2^  ^^v 
1867,  the  Ordnance  Survey  officers  found  it  about  6  feet  higher  (371 —  -^'^ 
feet). 

In  form  Loch  Meiklie  is  approximately  oblong.  A  shallow  inle 
formed  by  the  encroachment  of  the  river,  runs  one-sixth  of  a  mile  froi 
the  west  end.  The  basin  is  quite  simple,  with  the  slopes  every whei 
gentle,  but  steepest  towards  the  north  shore  at  the  deepest  part  Ov( 
one-half  of  the  whole  area  is  less  than  20  feet  in  depth.  The  volume 
water  is  193  millions  of  cubic  feet,  making  Loch  Meiklie  the  ninth  i^ 
point  of  bulk  in  the  Noss  basin. 

The  surface  temperature  on  October  3,  1903,  was  63°'6  Fahr.,  the 
temperature  at  the  same  time  51^*0. 


Loch  A$la{ch  (see  Plate  XI.). — An  extremely  beautiful  little 
about  6  miles  west  of  Loch  Nees,  surrounded  by  hills  of  considerable 
height,  rising  to  about  2000  feet  in  the  immediate  neighbourhood  of  th^ 
loch.     On  a  picturesque  wooded  island  in  the  loch  the  members  of  th 
Lake  Survey  had  their  abode  (in  a  lodge  kindly  lent  by  the  proprietor), 
while  the  lochB  of  the  district  were  being  examined.     In  form  the  loc 


THE  FRESH-WATER  LOCHS  OP  SCOTLAND.  413 

is  a  narrow  oblong,  with  its  long  a^  running  north  and  south.  It  is 
one-third  of  a  mile  long,  with  a  maximum  breadth  of  one-seventh  of 
a  mile.  Its  superficial  area  is  about  21  acres  (only  Lochs  Dubh  and 
nan  Losganan  being  smaller),  and  it  drains  an  area  of  nearly  2  square 
miles.  This  area  includes  a  larger  loch  (Loch  nam  Meur),  which  was 
not  surveyed.  Besides  the  chief  feeder,  the  bum  coming  from  Loch 
nam  Meur,  two  small  bums  enter  the  loch.  The  river  C!oiltie  has  its 
origin  in  Loch  Aslaich,  and  flows  into  the  En  rick  just  where  it  enters 
Loch  Ness.  Its  volume  is  10  millions  of  cubic  feet;  in  this  respect 
Lochs  Lundie  (by  Clunie),  Laide,  Dubh,  and  nan  Losganan,  are  smaller. 
The  height  of  the  loch  above  the  sea  was  estimated  at  1310  feet.  Fully 
half  the  superficial  area  is  covered  by  less  than  10  feet  of  water.  The 
area  of  more  than  20  feet  in  depth  forms  a  narrow  strip  along  the  west 
side.  This  comes  very  near  to  the  south  end,  and  the  deepest  sounding, 
26  feet,  is  quite  close  inshore.     The  mean  depth  is  11  feet. 

On  July  2,  1904,  the  temperature  at  the  surface  and  at  6  feet  was 
60**-0  Fahr.,  and  at  18  feet,  66°-3. 

Loch  Dubh  (see  Plate  I.). — A  very  little  lochan  a  couple  of  miles  to 
the  west  of  Loch  Ness  and  4  miles  south  of  Glen  Urquhart.  The  shortest 
loch  in  the  basin,  but  in  all  other  dimensions  the  second  smallest,  since 
Loch  nan  Losganan  is  shallower,  narrower,  of  smaller  area  and  volume. 
It  is  obscurely  triangular  in  form,  its  axis  running  south-west  and 
north-east,  the  apex  to  the  north-east.  It  is  situated  at  a  high  level, 
estimated  at  1340  feet,  amid  moorland,  rising  gradually  southward  to 
Meall  Fuarvounie  (2284  feet).  It  is  nearly  one-fifth  of  a  mile  in  length, 
and  one-ninth  of  a  mile  in  greatest  breadth.  It  is  only  about  8  acres  in 
area,  and  drains  an  area  of  over  100  acres.  Its  volume  is  2  millions  of 
cubic  feet,  twice  that  of  Loch  nan  Losganan.  It  drains  by  a  small  bum 
into  the  river  Coiltie.  The  basin  is  simple,  with  evenly  sloping  sides, 
and  the  deepest  sounding  of  18  feet  almost  in  the  centre. 

Loch  Laide  (see  Plate  II.)  is  a  little  shallow  round  loch,  measuring 
just  about  one-third  of  a  mile  in  diameter,  lying  at  a  considerable  eleva- 
tion among  the  hills  to  the  west  of  Loch  Ness,  near  its  northern  end, 
above  Abriachan,  and  about  1^  miles  distant.  It  is  surrounded  by 
moorland  and  low  hills,  rising  on  the  south  side  nearly  600  feet  above 
the  loch  (Cam  an  Leitire,  1424  feet),  within  a  distance  of  half  a  mile. 
There  is  no  bench-mark  nearer  to  the  loch  than  the  summit  of  this  hill. 
On  August  4,  1869,  the  Ordnance  Survey  officers  found  the  height  above 
sea-level  to  be  8598  feet. 

The  superficial  area  of  Loch  Laide  is  about  39  acres,  and  it  drains  an 
area  of  li^  square  miles.  It  has  a  volume  of  water  of  9  millions  of  cubic 
feoif  only  two  lochs  in  the  Ness  basin  (Lochs  Dubh  and  nan  Losganan) 
being  less  in  volume.     It  is  fed  chiefly  by  one  small  bum,  rising  some 
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2  milee  to  the  BOuth-we§t,  aod  the  overflow  is  earned  by  the  Allt  Loch 
Laide  iuto  Loch  Nosa  at  Ahriai>han.  The  Iwttoni  of  Locli  fjaide  is  very 
unevoD.  The  gretiteHt  d(^|>th,  1>  foet,  is  foiiiid  olusu  to  the  cost  shore.  In 
the  veuti-e  tho  depth  is  only  4  feet,  aud  othur  B<iuiidiDgs  of  H  and  4  feet 
are  found  far  out.  There  are  low  iBlauds  near  shore  to  the  south  and 
west.  The  mean  depth  is  jast  over  '>  foet,  or  faliy  half  the  maximum 
depth. 

The  surface  temj>6ratnre  on  May  '2i>,  1904,  woe  52"'3  Fahr. :  at  5  feet, 
bl"-!  ;  and  at  8  feet,  bf-S. 

Io(!ATnrf(BeoPlateL).— LochTarflfiaa  beautiful  loch  of  triangular 


form  (see  Fig.  3)  lying  high  among  the  hills  to  the  east  of  Loch  Nem, 
from  wbioh  it  is  about  a  mile  distant,  and  3  miles  north-east  of  Fort 
Augustns.  There  are  several  largo  and  small  islands,  Fome  of  which 
are  covered  with  trees.  Rocky  hills  rise  on  all  sides,  hut  to  no  great 
hei(;ht  above  tho  loch  in  the  immediate  neighbourhood.  Beinn  a' 
Bhaciiidh  (1813  foet)  on  tho  north  is  8.W  feet  akive  the  loch.  The  high 
mountain  mngc,  culminating  in  Corrieyairack,  is  more  distant  on  tho 
noath-east.  The  outline  is  almost  an  equilateral  triangle.  The  shores 
are  undulate.  The  large  Eilean  Ban  is  close  to  the  shore  on  the  north- 
east. On  April  25,  l!iri3,  the  elevation  of  the  lake-.surface  was  95«'2 
feet  above  the  sea,  almost  identioal  with  that  observed  by  the  Ordnance 
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Survey  officers  on  July  17,  1866,  viz.  956*3  feet.  The  greatest  diameter 
measured  from  north-west  to  south-east  exceeds  two-thirds  of  a  mile. 
The  maximum  breadth,  taken  at  right  angles  to  the  line  of  greatest 
diameter,  is  fully  half  a  mile,  the  mean  breadth  being  over  one-third  of 
a  mile.  The  superficial  area  is  about  131  acres,  and  the  contents  136 
millions  of  cubic  feet.  The  drainage  area  is  rather  over  1  square  mile. 
Some  small  burns  come  in  from  the  hills  to  the  north,  and  the  overflow 
is  carried  into  the  Doe  bum,  a  mile  to  the  south-west,  and  so  into  Loch 
Neps. 

Looh  Tarff  is  shallow.  Though  it  has  a  maximum  depth  of  89  feet, 
the  mean  depth  is  only  24  feet,  nearly  two-thirds  of  the  area  being  less 
than  25  feet  deep.  The  bottom  is  irregular,  there  being  three  separate 
basins  over  25  feet  in  depth.  Two  of  these  are  unimportant  and  lie 
towards  the  south-east  shore,  with  maximum  depths  of  27  and  42  feet 
respectively.  The  largest  25-feet  area  lies  to  the  north-west  of  Eilean 
Ban,  and  stretches  from  south-west  to  north-east  nearly  across  the  loch, 
with  a  breadth  of  one-fifth  of  a  mile.  It  encloses  a  small  50-feet  area 
and  a  very  small  area  of  over  75  feet,  both  to  the  north  of  the  centre 
and  nearer  the  north-east  shore,  the  maximum  sounding,  89  feet,  being 
found  about  halfway  between  the  island  and  a  rocky  point  north-west 
from  it. 

A  series  of  temperatures  taken  in  the  deep  part  on  April  25, 
1903,  showed  a  range  of  only  Ij^  degrees,  as  shown  in  the  following 
table : — 


Surface  ... 
20  feet  ... 

80 


»» 


The  air  temperature  at  the  same  time  was  51^ 


42?'S  Fahr. 
420-8     „ 
42^0     „ 
41°3     „ 


2. 


Loch  Knockip  (see  Plate  I.). — A  loch  of  moderate  size  and  very 
irregular  form,  about  a  mile  east  of  Loch  Ness,  opposite  Invermoriston. 
It  is  a  beautiful  loch,  with  great  parts  of  the  shores  wooded,  and  several 
tree-clad  islands  (see  Fig.  4).  It  is  narrow,  with  the  axis  running 
nearly  south-west  and  north-east.  The  shore-line  is  undulating.  A 
large  broad  bay  runs  off  to  the  north-west,  and  there  are  several  smaller 
bays  on  the  south-east  shore.  The  length  is  1^  miles,  the  maximum 
breadth  half  a  mile,  and  the  mean  breadth  one-fifth  of  a  mile. 

The  superficial  area  is  about  182  acres,  or  a  little  over  a  quarter  of  a 
square  mile,  and  the  volume  of  water  194  millions  of  cubic  feet.  It  has 
a  very  limited  drainage  area,  amounting  to  only  about  If  square  miles. 
No  large  stream  flows  into  it,  and  a  short  burn  carries  the  overflow  into 
Loch  nan  Lann.  There  is  no  bench-mark  near,  but  a  spot- level  on  the 
shore  indicates  that  the  loch  is  a  few  feet  less  than  700  feet  above  the 
sea. 
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Loch  Rnookie  is  on  the  whole  shallow,  as  indicated  by  the  low  mean 
depth,  24^  feet,  aad  by  the  fact  that  two-thirds  of  the  area  of  the  looh  )S 
leHB  than  2o  feet  deep.  Both  ends  are  shallow  lieyoud  the  two  narrows 
which  conatriot  the  loch,  the  deepest  part  in  the  north-east  portion  being 
20  feet,  and  in  the  south-west  portion  32  feet.  Both  the  narrows  are  20 
feet  deep.  The  central  basin  between  the  narrows  is  deep,  and  the  25- 
feet  and  SO-feet  contours  follow  the  shore  and  enler  the  west  bay.  The 
greater  part  of  the  basin  is  over  2.';  feet  deep,  the  50-feet  area  beinj^ 
nearly  half  a  mile  long,  bnt  narrow.  The  7fi-feot  basin  is  Itaeed  on  a 
gingle  sounding  in  lb  feet,  the  maximnm  depth  of  the  loch. 


'hotoffrap/t  by  Si\ 


I  'Pnc.  Jbiy.  Soc.  JMin.,'  bifirmiHiim  qf  tin  Ohiki 


Loch  nan  Latin  (eee  Plate  T.). — A  small  loch  of  relatively  great 
depth,  situated  between  Loch  Enockie  and  Loch  Ness,  joined  with  Loch 
Enockie  by  a  short  stream  a  quarter  of  a  mile  long.  Loch  nan  Lann 
lies  due  north  and  south,  and  is  nanow  towards  the  north  and  broad 
towards  the  south  end.  There  is  a  constriction  in  the  middle  of  the 
loch,  with  a  small  and  shallow  expansion  to  the  north  of  it,  and  a  broad 
and  deep  basin  to  the  south.  The  axis  of  the  looh  is  considerably 
curved.  The  east  shore  is  wooded.  The  length  is  nearly  three-quarters 
of  a  mile,  tho  greatest  breadth  one-third  of  a  mile,  and  the  mean  breadth 
about  one-seventh  of  a  mile.  The  superficial  area  is  about  65  acrey, 
and  the  contents  amount  to  105  millions  of  cubic  feet.  The  drainage 
area  includes  Looh  Knoekie,  and   amounts  to  3}  square  miles.      It  ia 
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fed  chiefly  by  the  burn  from  Loch  Knockie.  The  outgoing  stream 
leaves  the  loch  at  the  north  extremity,  and  flows  half  a  mile  north- 
westwards into  Loch  Ness. 

North  of  the  narrows  the  loch  is  deeper  close  to  the  west  shore,  and 
the  greatest  depth  in  this  part  is  41  feet.  South  of  the  narrows  the 
expanded  portion  is  a  regular  and  simple  basin.  The  contours  are 
fairly  concentric  with  the  sides  of  the  basin,  the  slope  pretty  uniform 
all  round,  but  rather  more  gradual  from  25  to  60  feet.  The  narrow 
100-feet  area  is  an  eighth  of  a  mile  long,  and  is  a  very  little  to  the 
south-west  of  the  centre.  The  maximum  depth  is  109  feet.  The  loch 
is  approximately  645  feet  above  the  sea. 

The  temperature  at  the  surface  on  April  24,  1903,  was  42°-0  Fahr.; 
at  15  feet,  41''-8;  at  25  feet,  41°-3 ;  at  50  feet,  41°-0 ;  and  at  100  feet, 
41^*0,  the  whole  range  being  one  degree. 

Lodi  Kemp  (see  Plate  I.). — A  small  loch  east  of  Loch  Ness,  3  miles 
to  the  south  of  Toyers.  It  is  of  rather  irregular  form,  roughly  oblong, 
with  an  arm  running  off  to  the  north,  and  bays  to  the  east  and  west. 
The  shore  is  entirely  of  rock,  and  it  is  surrounded  by  low  hills.  The 
length  is  half  s  mile,  the  greatest  breadth  a  quarter  of  a  mile,  the 
mean  breadth  scarcely  less  (one*fifth  of  a  mile).  The  superficial  area 
is  about  68  acres,  and  the  volume  of  water  77  millions  of  cubic  feet. 
The  dxminage  area  is  1|  square  miles.  Two  small  bums  enter  to  the 
south  and  east,  and  the  outflowing  stream  goes  half  a  mile  north  into 
Loch  Ness.  On  April  23,  1903,  the  loch  was  677-8  feet  above  sea-level ; 
on  August  4, 1869,  the  Ordnance  Survey  officers  found  it  to  be  577*4  feet. 

The  bottom  is  flat,  with  a  central  depth  of  41  feet.  The  26-feet 
contour  closely  follows  the  shore,  but  does  not  go  into  the  north  arm, 
in  which  there  is  an  isolated  sounding  of  25  feet.  The  maximum  of 
51  feet  oocurs  in  a  little  hole  close  to  the  shore,  in  the  south-east  oomer 
of  the  loch,  the  mean  depth  being  26|  feet. 

Temperature  of  the  surface,  42^-0  Fahr. ;  at  25  feet,  42'''0 ;  at  50  feet, 
41°-8. 

Loch  nan  Eun  (see  Plate  XIII.). — A  dark  and  desolate  tarn  lying- at 
the  foot  of  the  wild  and  bare  Cairn  Yangie.  The  loch  lies  in  a  deep 
valley,  and  a  boat  was  with  difficulty  transported  down  the  steep  hill 
from  the  road.  Glen  nan  Eun  runs  here  nearly  e&ai  and  west.  The 
Cumrack  burn  flowing  out  from  the  loch  runs  to  the  north-east  and 
becomes  the  river  Foyers.  The  surface  is  about  915  feet  above  the  sea. 
The  length  is  barely  half  a  mile,  and  the  greatest  breadth  about  one- 
sixth  of  a  mile.  The  superficial  area  is  about  35  acres,  and  the  contents 
15  millions  of  cubic  feet.  The  drainage  area  is  nearly  4  square  miles, 
and  the  chief  feeder  is  the  nan  Eun,  coming  from  the  south-west 

Loch  nan  Eun  is  somewhat  oblong,  and  is  a  simple  basin  of  no  great 
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depth-  The  elope  of  the  bottom  is  iteepcr  on  tlie  south,  and  very  gentle 
oa  the  north.  The  maximum  depth  of  21  fuel  is  near  the  south  tsborei 
tlie  mean  depth  is  In  feet. 

On  April  26,  19(i3,  the  temperature  at  the  surface  was  42°-b  Fuhr., 
and  at  20  feet,  42''-l. 


Loch  Killin  (seti  Plate  XIII.). — Looh  Killin  lies  high  up  amoug  the 
mountains  on  the  east  side  of  Luch  Netis,  about  V>  miles  east  of  Fort 
Augustus.  It  is  a  narrow  loeh  of  moderate  size.  Die  valley  which  it 
oocupiea  running  at  that  part  nearly  south  to  north.  On  the  west  the 
precipitous  crags  of  Creag  Acain  riw!  abruptly  from  the  shore  of  the 
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loch  to  a  height  of  lOou  feet  above  its  surfaoa.     Equally  hjgh  hills  rise 
more  ttradually  on  the  east  (see  Fig.  5). 

Loch  Eillin  is  narrow  to  the  north  and  bruadeus  to  tbe  south,  the 
maximum  breadth  of  a  quarter  of  a  mile  being  just  a  quartet  of  n  mite 
from  tlie  south  end.  The  mean  breadth  is  about  one-sixth  of  a  tnile. 
The  length  is  considerably  over  a  mile.  The  locb  has  a  superficial  i 
of  about  130  acres,  and  contains  1S7  milliouB  of  cubic  feet  of  water. 
Loch  Killin  has  a  large  drainage  area,  extending  to  38!  square  miles, 
the  river  Eillin,  which  enters  on  the  south,  briuging  the  drainage  of 
several  large  gleos.  The  river  flowing  out  to  the  north  is  called  the 
Fechlin,  and  is  one  of  the  chief  sources  of  the  river  Foyers.     At  the 
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head  of  the  glen,  6  miles  south  of  Looh  Killin,  is  Loch  na  Lairige,  which 
was  not  visited.     The  height  above  sea-level  is  about  1044  feet. 

Loch  Eollin  is  of  very  moderate  depth,  with  a  flat  bottom.  More 
than  half  the  area  of  the  looh  (58  per  oent.)  is  covered  by  less  than 
25  feet  of  water.  The  area  over  25  feet  io  depth  is  all  south  of  a 
little  rocky  point  on  the  west  shore,  and  is  fully  half  a  mile  long,  the 
contour  following  the  shore  closely.  The  area  over  50  feet  in  depth, 
a  quarter  of  a  mile  long,  approaches  close  to  the  foot  of  the  cliffs  on  the 
west,  and  the  maximum  sounding  of  67  feet  is  not  far  from  shore. 
The  mean  depth  is  24  feet. 

The  temperature  on  April  24,  1903,  was  almost  uniform  throughout 
—surface,  36^-9  Fahr. ;  60  feet,  36'^-8. 

'Lock  nan  Loiganan  (see  Plate  XIII.). — A  mere  shallow  pond  with 
a  maximum  depth  of  7  feet.  It  is  narrowly  triangular,  its  axis  curved, 
and  IB  narrow  and  elongate  to  the  west.  It  lies  aboat  4  miles  south  of 
Fojen  on  Looh  Ness,  and  is  connected  by  a  small  bum  with  the  river 
FojfiiB*  Though  from  its  elongate  form  it  is  not  quite  the  shortest 
in  tbe  Mmb  basin,  in  all  other  respects  it  is  the  smallest.  In  length 
it  is  neariy  one-third  of  a  mile,  and  its  greatest  breadth  is  one- tenth 
of  a  mile.  The  superficial  atea  is  only  about  7  acres,  its  volume  only 
1  million  of  oubio  feet,  and  its  drainage  area  a  quarter  of  a  square  mile. 

Tli9  iainperature  of  the  water  on  April  21,  1903,  was  42'''8  Fahr. 


RECESSION  OF  ALASKAN  GLACIERS.* 

By  OTTO  KLOTZ,  LIi.D.,  F.ItA.S. 

Ib  No.  5,  Tol.  14,  for  November,  1899,  of  the  Geographical  Journal 
appeared  an  article,  '*  Notes  on  Glaciers  of  South-Eastern  Alaska  and 
A.djoining  Territory,"  with  photographs  and  maps,  by  the  writer. 
P^kTticular  attention  was  given  to  the  comparison  of  the  position  of 
tlxc  fronts  of  the  glaciers  flowing  from  the  nevSs  surrounding  Mount 
F'ttir weather  and  Glacier  bay  between  the  times  of  La  Perouse  and 
V'a.ncouver  and  the  year  1894,  when  the  Canadian  Boundary  Ck)mmission 
oocupied  that  field. 

It  may  be  well  to  repeat  here  the  conclusions  arrived  at  from  the 
al>ove  comparisons.  In  Lituya  bay  the  glacier  in  the  noiiherly  arm 
Advanced  3  miles,  in  the  southerly  arm  2^  miles,  during  the  period 
1 786—1894.  In  Taylor  bay,  just  east  of  Cape  Spencer,  the  ice-front, 
Brady  glacier,  advanced  5  miles,  1794-1894,  and  the  "deserted  village" 
(Indian)  of  Yancouver  was  covered  by  nearly  1000  feet  of  ice. 


*  Commanicated  by  permission  of  chief  astronomer. 
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Coming  now  to  Glacier  bay,  into  wMcli  discharge  the  Muir,  Johns 
Hopkins,  and  Grand  Pacific  glaciers,  it  was  shown  that  the  ioe-firont 
had  receded  in  a  north-westerly  direction  45  miles  in  one  hundred 
years,  or  at  the  rate  of  nearly  half  a  mile  a  year.  For  all  the  glaciers, 
living  and  dead,  eastward  and  southward,  recession  was  noted,  and  of 
varying  degree. 

As  far  as  the  climatic  conditions  are  concerned,  we  are  justified  in 
assuming,  for  so  limited  an  area  of  the  Earth's  surface,  that  they  were 
the  same  for  any  given  time,  i.e.  if  there  was  a  heavy  precipitation, 
(snowfall)  for  the  nivS  of  one  glacier  it  was  similar  for  another.     The 
nhSs  are  the  feeders  of  the  glaciers,  and  if  the  snowfall  is  greater  than 
the  evaporating  and   melting,  then   the  snow  accumulates,  the  nSve 
increases  in  volume  and  gradient,  with  an  increased  flow  and  adyanoe- 
ment  of  the  glacier.     The  anomaly  of  progression  and  recession  during 
the  same  interval  of  time  becomes  more  perplexing  when  it  is  remem- 
bered that  the  nSves  of  the  glaciers  mentioned  are  practically  contiguous  ; 
in  fact,  the  Brady  and  Grand  Pacific  glaciers  are  like  a  large  straight 
ice-band  laid  across  the  peninsula,  one  end  discharging  to  the  south  and 
the  other  |to  the  north ;   while  the  one  advanced,  the  other  receded. 
So  far,  no  data  have  been  obtained  to  explain  the  anomaly,  nor  why 
either  event  should    happen.      In   short,   there  is  no  meteorological 
evidence  available  as  to  what   the  condition  of  the  glaciers  should 
have  been  at  a  given  time.     The  area  spoken  of  is  subject  at  times 
to  seismic  disturbances  which   do  affect  glaciers,  and  in  two  ways. 
In  the  first  place,  for  living  glaciers  the  ice-front  may  be   broken 
off  to  a  considerable  extent,  showing  thereby  apparent  recession,  bnt 
this  amount  would  be  small   compared  with  the  change  otherwise 
brought  about  in  a  series  of  years.     In  the  next  place,  an  earthquake 
may  produce — as  it  did  very  markedly  in  Yakutat  bay  in  1899,  when 
the  shore-line  rose  upwards  of  47  feet — a  change  in  the  relative  position 
of  land  and  water,  by  depressing  or  raising  the  former.     Let  us  take 
as  an  example  a  depression  of  the  land  of  50  feet,  and   a  gradient 
for  the  glacier  of  1°,  which  is  a  small  gradient  for  Alaskan  glaciers. 
The  result  would  be  a  submergence  or  recession  of  the   glacier  for 
less  than  3000  feet,  or  a  little  over  half  a  mile.     If  the  gradient  be 
greater,  then  the  submergence  will  be  less.     Although  the  advance  or 
recession  of  half  a  mile  is  a  large  amount  when  taking  place  suddenly, 
yet  within  not  very  many  years  it  would  play  but  a  small  part  in  the 
general  movement  of  the  glacier.     The  effect  of  earthquakes,  then,  as 
we  know  them,  does  not  appear  sufficient  to  offer  a  satisfactory  explana- 
tion of  the  anomalous  movement  of  the  ice.     llaviug  given  the  above 
rSaumS,  it   is   interesting    to   be   able  to   give  a  few  more  data  with 
reference  to  two  of  the   glaciers  mentioned,  the  Johns  Hopkins  and 
the  Grand  Pacific.     From  observations  made  during  the  present  year, 
it  appears  that  since  1894  the  Johns  Hopkins  glacier  has  receded  nearly 
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7  miles  in  the  thirteen  years,  or  at  an  average  rate  of  nearly  half  a  mile 
a  year,  whioh  was  the  average  rate  found  for  a  period  of  a  hundred 
years,  as  given  above,  for  the  ice-front.  The  smaller  and  adjacent  Grand 
Padfio  has  receded  during  the  same  time  not  so  muoh,  the  distance 
being  about  3^  miles. 

Of  all  the  living  or  calving  glaciers  on  the  Earth,  none  are  more 
favourably  situated  for  studying  the  movement  of  these  ice-rivers  than 
those  of  south-eastern  Alaska  For  the  study  of  these  movements  it 
is  essential  to  have  good  topographic  maps  for  reference.  The  area 
under  consideration  has  been  pretty  well  covered  with  photographic 
stations,  tied  to  a  triangulation.  From  this  not  only  pictorial  or 
perspective  records  of  the  glaciers  have  been  obtained,  but  by  the 
employment  of  the  photographic  camera  of  fixed  focal  length,  and 
using  the  yellow  screen  for  securing  distant  views  effectively,  the 
horizontal  and  vertical  elements  of  the  photograph  are  obtained  and 
a  topographic  sheet  with  contour-lines  evolved,  giving  an  indisputable 
reoord  ;  there  is  no  error  in  leading  any  angles,  for  the  angles  are  taken 
from  the  photographs.  Another  advantage  of  this  region  is  its  com- 
parative accessibility,  and  as  the  stations  are  almost  invariably  natural 
features,  they  can  be  readily  identified  and  again  occupied. 

As  indicated  in  my  former  paper,  the  photo -topographic  method 
is  the  most  reliable,  and,  at  the  same  time,  the  simplest  for  the  study 
of  the  movement  of  glaciers. 
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The  British  Association  met  this  year  at  Leicester,  and  Section  £  (Geography) 
was  occupied  with  lectures  from  Thursday,  August  1,  until  Tuesday,  the  6th.  The 
president  of  the  section  was  Mr.  G.  G.  Ghisholm;  vice-president^,  elected  either 
before  or  during  the  meeting,  were  Mr.  J.  Bolton,  Major  0.  F.  Close,  Colonel 
Sir  D.  A.  Johnston,  and  Dr.  U.  R.  Mill ;  the  secretaries  were  Messrs.  E.  Heawood 
(recorder),  E.  A.  Reeves,  0.  J.  R.  Howarth,  and  Theodore  Walker,  the  local 
secretary,  to  whom  the  section,  and  especially  his  colleagues  in  office,  were  much 
indebted.  The  other  members  of  the  committee  were  Dr.  Tempest  Anderson; 
Mr.  A.  W.  Andrews;  Captain  T.  T.  Behrens;  Dr.  Vaughan  Cornish;  Prof.  Max 
Eckert;  Mr.  H.  T.  Ferrar;  Major  W.  L.  Forbes;  Mi.  J.  Stanley  Gardiner;  Prof. 
J.  W.  Gregory ;  Mr.  J.  McFarlane ;  Mr.  H.  J.  Mackinder ;  Mr.  £.  Delmar  Morgan ; 
Mr.  R.  D.  Oldham;  Staff- Commander  E.  Dubois  Philips;  Mr.  J.  Howard  Reed; 
Mr.  U.  Richardson ;  Prof.  J.  W.  Spencer ;  Mr.  Mark  Sykes ;  Mr.  J.  Thomson.  An 
excellent  meetlug-placo,  the  County  Assembly  Rooms,  was  allocated  to  the  section. 

The  opening  address  by  the  President  of  the  Association,  Sir  David  Gill,  was  of 
particular  interest  to  Section  E,  since,  among  other  subjects,  he  dealt  with  geodetic 
surveying  in  Africa,  to  the  development  of  which  he  looks  keenly  forward.  He 
pointed  out  that  continuous  triangulation  now  exists  ''from  Cape  TAgulhas  to 
within  50  miles  of  the  southern  end  of  Lake  Tanganyika,**  and  he  looked  forward 
to  the  ultimate  completion  of  triangulation  from  the  same  cape  to  Cairo,  and  the 
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establishment  of  a  connection  thence  to  unite  with  existing  triangulation,  whicl^ 
would  carry  the  whole  to  the  North  cape — "  an  arc  of  106®  in  length — ^the  longest^ 
arc  of  meridian  that  is  measurable  on  the  Earth's  surface." 

On  the  Thursday,  following  upon  Mr.  Chisholm's  presidential  address  to  thi 

section  (printed  in  extenso  in   the  Jimrnal  for  September),  Mr.  Howarth  read 

paper  on  ^  The  District  of  Jaederen  in  Southern  Norway."    He  described  in  som* 

detail  the  coast  of  this  district,  the  chief  of  the  few  points  on  the  West  Scandioa 

yisn  seaboard  where  the  island-fence  and  the  series  of  fjords  are  interrupted.    E 

contrasted  the  flat  boggy  coastal  strip  immediately  south  of  Stavanger,  with  i 

shingly  shore  and  dense  population,  with  the  rocky  region  further  south,  whie 

is  inhospitable,  scarcely  inhabited,  intensely  glaciated,  and  has  a  sandy  azid  rock 

coast.    He  showed  how  this  part  of  the  coast  had  risen,  so  that  what  had 

some  small  fjords  and  islands  were  now  dry,  and  incidentally  contrasted  two  ci 

of  Norwegian  fjords,  one  deep,  with  islands  off  the  mouth,  the  other  less  deep, 

open-mouthed.  Pfof.  Max  Eckert  had  provided  a  paper  on ''  Commercial  Oleograph 

from  the  Modem  Standpoint.*"    He  was  present,  but  Mr.  Ghisholm  read  his 

This  was,  in  a  sense,  an  additional  chapter  to  Mr.  Chisholm's  own  preddentia 

address.     Prof.  Eckert  showed  how  commercial  geography  must  oorrelate  th^^'  ^e 

natural  conditions  of  any  given  locality  with  the  political,  and  thus  arrive  at  ^^  a 

conception  of  its  possibilities  in  the  way  of  production  and  commerce.    He 

the  wide  field  over  which  the  consideration  of  natural  conditions  must  ex 

taking  every  factor  into  account  from  latitude  and  altitude  to  climate, 

orography,  water-supply,  etc.    He  insisted  on  the  necessity  of  studying  the  regiona^ii^i^l 

distribution  of  the  various  methods  of  transport.    In  the  afternoon  a  joint  meeting  -^S 

was  held  with  Sections  G  (Geology)  and  E  (Botany)  to  hear  Prof.  Gonwent£.'::^t2 

lecture  on  " The  Preservation  of  Natural  Monuments."    This  term,  "natural  monu^^c-Mi' 

ments,"  was  used  in  a  very  wide  application  by  the  professor,  who  indicated  b^^^^y 

it  every  aspect  of  the  land  in  a  state  of  primitive  nature,  as  distinct  from  the  lanc^  ^^ 

as  superficially  altered  in  the  course  of  human  settlement,  according  to  the  dictateggi-t^ 

of  agriculture  or  other  industry.     With  the  object  of  preserving  certain  natura^^asal 

features  intact,  efibrts  have  been  made  in  many  localities,  and  in  Prussia  a  speci 

department  of  State  under  the  Ministry  of  Education  exists  to  further  such 

The  professor  gave  instances  of  8imilar  local  work  in  Britain,  urged  its  extensioi^Kiz:*^ 

and  suggested    that  the    British  Association    might  further  it  as  co-ordinating,  ^^g 

authority. 

On  the  Friday  morning  Major  G.  F.  Close  read  a  paper  on  '*  The  Surveys  o 
British  Africa,"  in  which  he  showed  that  survey  departments  exist  and  are  at  wor 
in  the  Anglo-Egyptian  Sudan,  Uganda,  East  Africa,  Southern  Nigeria,  and  th^* 
Gold  Coast,  and  that  an  exact  topographical  survey  is  in  progress  in  the  Grange* 
River  Colony,  and  a  military  reconnaissance  survey  in  Gape  Colony.     Abour 
45,000  square  miles  will  have  been  topographically  surveyed  this  year,  and, 
this,  the  work  of  boundary  commissions,  cadastral  surveys,  and  various  compi- 
lations must  be  taken  into  account.     In  opening  a  short  discussion  on  this  paper. 
Sir  David  Gill  said  that  the  first  essential  of  colonial  administration  is  a  good  map 
he  deplored  the  fact  that  the  action  which  the  Colonial  Office  is  now  taking  w 
not  taken  much  earlier.    Colonel  Sir  D.  Johnston  alluded  to  the  advisory  commit 
for  survey  work  established  by  the  Colonial  Office,  and  noted  a  general  improv 
ment  in  methods ;  and  Mr.  A.  R.  Hinks  bore  witness  to  the  value  of  the  Report  oi 
Surveys  in  Africa  as  an  educational  text-book.    The  next  paper,  by  Captain  T.  T 
Behrens,  dealt  with  *'The  Modern  Explorer:   his  Maps  and  Methods."     Gaptaic 
Behrens  pointed  out  the  extent  to  which  atlas  maps  are  dependent  merely  on  tb« 
route-surveys  of  explorers.     He  indicated  the  great  difference  between  one  an^. 
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ftDother  of  these  surveys  in  accuracy  nml  elalumtion,  anil  showed  how  the  eilension 
of  detailed  Burveya  was  rendered  not  only  poHsible,  biit  economically  deainible, 
by  the  opening  up  of  new  lands.  By  mema  of  lantern  slides  he  illustrated  methods 
of  field  work  in  East  Africa  and  Uganda.  Prof.  J.  W.  Spencer  followed  with  a 
treitiee  on  "  The  Recession  of  Nia){ara."  His  rectait  survey  on  behalf  of  the  Canadian 
Geological  Survey  has  shown  that  tbce  lSi2  the  mean  annual  rate  has  been 
4'2  feet,  the  nveraga  breailth  of  the  gorgo  being  1200  feet.  A  longer  record,  agree- 
ing generally  with  the  above,  has  been  obtained  by  studying  the  description  and 
sketch  uf  Father  Uennepin  in  1078.  Since  1890  the  rate  has,  howevsr,  dimioiBhod. 
Pruf.  Spencer  cnrriud  out,  under  considerable  clifficulties,  a  series  of  soundings  below 
the  falls.  The  apparatus  reached  the  fallen  rocks  immediately  beneath  at  72  feet, 
while  lower  down  the  floor  of  the  river  was  84—100  feet  below  the  surface,  a  lateral 
inner  gorge  reaching  a  depth  of  192  feet,  At  the  whirlpool  a  depth  of  12G  feet  was 
measured,  but  this  probably  did  not  n^preseot  the  maxiinum.  Near  the  falls,  the 
bottom  is  about  90  feet  below  the  aurface  of  Untario,  while  in  the  narrow  inner 
channel  it  sinks  to  180  feet  below.  Tlie  aggregate  height  of  all  tlie  different  parts 
of  the  falls  is  more  than  500  feet  Prof.  Spencer  drew  some  conclusions  as  lo  the 
past  history  of  the  fails.  Originally  the  vuhimo  was  only  15  per  cent,  of  the 
present,  but  it  was  brought  up  to  its  full  amount  by  the  accession  of  the  drainage 
of  the  three  uppermost  lakes,  as  a  result  of  a  tilting  uf  the  surface,  culminating  3G00 
years  ago.  Prof.  Spencer  calculates  that  while  it  took  35,000  years  to  cut  the  lirst 
three  miles  of  the  gorge,  the  last  four  have  been  formed  in  3500.  Mr.  H.  T.  Ferrar 
resil  a  paper  on  "  The  Physical  Geography  of  the  Etbai  Desert  of  Egypt."  Among 
the  features  of  special  iQl«rest  to  which  he  alluded  were  the  centripetal  arrangement 
of  the  Wadis  draining  westward  to  the  Nile,  the  beheading  of  the  west-sloping  wadis 
by  the  sleeper  ones  sloping  east,  the  curious  forking  oc  branching  of  some  wadis 
{mutheW)  owing  to  the  aggraded  condition  of  their  beds,  and  the  indications  ofaformer 
fluvial  period  in  the  physical  history  of  the  legioa,  as  proved  by  the  occurrence 
of  high-level  gravels  and  alluvium,  the  wide  disiribution  of  celts,  etc.  Mr.  Ferrar 
further  explained  a  nnmber  of  Arabio  geographical  terms.  Id  the  afternoon 
Mr.  Mark  Sykea  gave  a  lecture  on  "The  Kurdish  Tribes  of  Asiatic  Turkey,"  an 
interesting  conglomera^on  of  tribes  to  which  little  justice  has  been  done  by  hi»- 
lorians  and  scientists.  In  the  course  of  hi»  journeys  among  them,  Hr.  Sykes  has 
distinguished  some  323  tribes  and  subtribes,  vuryiii:;  so  widely  in  appearance,  mode 
of  life,  civilization,  and  religion,  that  lie  would  n»t  lay  down  any  general  statements 
concerning  them.  As  to  language,  a  number  of  dialects  are  said  lo  fall  into  two 
broad  divisions,  called  Zana  and  Eermanji.  Mr.  Sykes  indicated  the  geographical 
distribution  and  gtouping  of  the  Kurds  on  an  original  map,  and  his  fine  photo- 
graphs attracted  much  interest.  It  was  unfortunate  thai  the  time  of  Mr.  Sykes' 
juper  coincided  with  that  of  one  of  the  principal  social  functions  held  in  connection 
with  the  meeting  of  the  association. 

The  Saturday  was,  as  usual,  devoled  to  ezcursions,  of  which  that  of  chief 
interest  to  geographers  had  Cbamwood  Foreel  as  its  objective. 

On  the  Monday,  Mr.  A.  W.  Andrews  read  a  paper  entitled  "  The  Land's  End 
Peninsula ;  a  Regional  Sun-ey.''  Mr.  Andrews  described  the  granite  plalcnu  and 
ill  superficial  features,  and  alluded  1a  its  present  state  of  depopnlation  and  the 
decay  of  its  industries,  notably  of  course  its  tin-mining.  He  indicated  the  eiist- 
nos  of  a  narrow  coast  plain,  less  than  a  mile  in  width,  whzch  was  probably  covered 
by  the  sea  in  Pliocene  tiroes  up  tu  the  present  elevation  of  340  feet.  There  is  in 
gmsra],  however,  a  lofty  coast  with  fine  chfTs  (of  which  Mr.  Andrews  showed  many 
beautiful  lantern  slides)  and  almost  without  harbours.  The  slope  from  the  summit 
of  the  plateau  is  longer  towards  the  south  than  towards  the  north ;  there  is  also 
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a  far  milder  climate  and  a  richer  soil,  and  suck  ioduatriea  sa  market-gardeuing  aia  i 
practised.  To  the  east  a  Ion  neck  eeparBtes  the  peoinsula  from  the  tent  of  Ccm- 
w&ti,  and  Hr.  Andrews,  in  indioaling  the  character  uf  the  penitieula  ae  an  isolated 
area  or  old  rock,  introduced  a  local  interest  by  comparing  it,  in  this  respeot,  with. 
Chaniwood  Fore«t.  Mr.  J.  Macfarlane  gave  a  paper  on  "The  Hinterland  of  tba 
Port  of  Maucheater,"  in  which  be  contrasted  the  area  of  diatribotion  of  Tarioua 
imports  frora  the  port;  eg.  grain,  he  said,  is  dispatched  over  an  area  extending 
12  miles  weat,  20  miles  north,  eastward  lo  Leeds,  and  southward  about  100  miles,  , 
metting  the  competition  of  other  ports  at  these  limits.  He  contrasted  the  tnids 
in  West  Indian  banana;,  a  trade  shared  with  Bristol  atone  j  so  that  the  area  of 
distribution  from  Manchester  over  England  is  in  this  case  much  wider.  The 
geographical  possibilities  of  Manchester  as  a  port,  in  the  reader's  opinion,  are  great, 
and  there  are  many  signs  at  the  development  of  trade,  in  spite  of  the  apparently 
small  success  of  the  ahip-canal  hitherto,  which  he  attributed  in  great  measure  to 
the  "momentum"  acquired  by  ports  of  older  establishment:  he  also  gave  iostanoea 
of  t^e  adverse  influence  of  ahipping  rings.  In  the  author's  absence,  the  Becorder 
read  a  paper  on  "The  Gleographical  Evolution  of  CommuaicationB,"  by  Prof.  Vidal 
de  la  Bloche.  This  pa|>er  showed  the  influence  of  geographical  conditions  on  the 
derelopment  of  methods  of  com mani cation.  When  once  man  had  succeeded  (in 
many  different  countries  independently)  in  domesticating  beasts  of  burden  and 
using  them  for  metbols  of  transport,  this  feat  profoundly  influenced  his  migrations, 
as  in  Central  Europe.  The  great  expanse  of  plains  in  the  midst  of  the  Eurasian 
continent  were  favourable  to  communication  over  long  distances,  and  many 
improvements  in  methods  of  wheeled  traffic  had  their  origin  there.  In  the  after- 
noon a  large  audience  gathered  to  hear  Dr.  Taughan  Comisb  give  "  A  Narrative 
of  the  Jamuca  Earthqaakc,"  and  his  account  of  the  experiences  of  himself  and  his 
wife,  in  escaping  from  ibe  wreck  of  the  house  in  which  they  were  at  the  time  of  i 
the  great  disaster  in  January,  proved  of  intenso  interest.  He  then  described  events 
which  be  witnessed  in  Kingston  during  the  terrible  days  which  followed,  showing 
many  lantern-slides,  and  Anally  indicated  the  methods  of  his  inquiry,  made  during 
a  second  vibit  in  May  to  July,  into  the  place  of  origin  of  the  earthquake,  the  direction 
and  character  of  the  shock,  and  its  more  notable  effects  on  buildings,  etc.  A  brief 
indication  of  the  results  of  these  investigations,  which  are  not  yet  fully  worked  ont, 
was  given. 

On  the  Tuesday,  Hr.  R.  B.  Woosnam  gave  bis  paper  entitled  "  An  Expedition 
to  Ruwenzori."  He  indicated  the  route  of  the  expedition,  from  Mombua  by 
Ruwenzori  to  the  West  Coast,  and  illustrated  his  description  with  photographs 
taken  in  Uganda,  the  l{u>venzori  region,  the  Semliki  valley,  and  the  forests  of 
the  Congo,  and  some  examples  of  the  pygmy  tribes  met  with  were  also  shown. 
Turning  then  to  Huwenzori  speeiBcally,  Mr.  Wooenam  dealt  with  the  fiora  and 
fauna  of  the  range,  with  es[>ecial  reference  to  the  zonal  distribution  of  genera  and 
species  at  different  altitudes.  His  photographs  of  characteristic  plants  were  espe- 
dally  admired.  Mr.  M.  M.  Allorge  read  a  short  paper,  illustrated  by  I  an  tern- slides, 
on  the  cave  of  Aloyac,  in  Mexico.  This  cave,  discovered  in  the  summer  of  1906  by 
SeSor  Sanchez,  occurs  in  a  zone  of  limestone  of  Middle  Cretaceous  age,  traversed  by 
the  Vera  Cruz — Mexican  railway  between  the  80th  and  190th  kilometre  and  forming 
a  spur  of  the  Western  Sierra  Madre.  Rivers  are  here  often  engulfed,  and  there  is  an 
extensive  system  of  underground  channels,  some  still  filled  with  water,  others,  at 
higher  levels,  mostly  dry.  The  cave  of  Atoyao  is  of  the  latter  dans,  its  mouth  lying 
amid  fiteep  slopes  85  feet  above  the  present  level  of  the  river.  It  ia  partially 
closed  by  dibrii.  The  strike  of  the  rock  is  approiimalely  north  to  south,  the  dip 
75°  E.,  and  the  jointing  roughly  perpendicular  to  the  strike.     Within,  there  is  a 
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sacceflsion  of  passages  and  chambers  showing  a  marked  rectangular  arrangement 
A  transverse  corridor  is  partially  closed  by  blocks  which  have  fallen  from  the  roof, 
damming  back  the  water.  The  author  showed  that  the  work  of  excavation  by  the 
water  has  been  controlled  down  to  its  most  minute  details  by  tho  planes  of  bedding 
and  by  the  system  of  joints  and  fractures.  As  far  as  the  dam,  remains  of  pottery 
have  been  found,  proving  that  the  cave  was  used  by  Indians  some  five  centuries  ago, 
while  it  probably  served  as  a  shelter  in  much  earlier  times.  The  morning's  sitting 
was  concluded  with  an  announcement  as  to  the  work  of  the  special  committees 
appointed  to  deal  with  the  subjects  of  (1)  Investigations  in  the  Indian  Ocean; 
(2)  Bain&ll  and  Run-off;  (3)  Oscillations  of  Land-level  in  the  Mediterranean. 
Grants  for  the  further  prosecution  of  the  work  of  the  two  first  had  been  made 
the  previous  day  by  the  Committee  of  Recommendations.  In  the  afternoon 
Mrs.  Leonidas  Hubbard  gave  an  account,  illustrated  by  lantern-slides,  of  her 
"  Traverse  of  Two  Unexplored  Rivers  of  Labrador,"  namely,  the  Nascaupee  and 
Oeorge  rivers.  Her  husband  lost  his  life  during  exploration  in  this  region  in 
1903,  and  Mrs.*  Hubbard  undertook  to  complete  his  task.  Her  journey  of  600 
miles  lasted  from  June  27  to  August  27, 1905.  She  was  accompanied  by  four 
men,  and  in  six  weeks  the  party  traced  the  Nascaupee  to  its  source,  passing 
up  a  succession  of  rapids  by  which  the  river  descends  a  series  of  steps  or  terraces 
from  the  Height  of  Land.  They  then  found  the  source  of  the  George  river 
in  Lake  Hubbard,  and  followed  it  down  to  the  Hudson  Bay  Company's  post  near 
Ungava  bay.  At  first  they  passed  through  a  series  of  lake-like  expansions ;  next^ 
leaving  the  high  plain  on  which  these  are  situated,  they  followed  three  successive 
narrow  gorges,  and  finally  bad  an  exciting  journey  down  the  last  132  miles  of  the 
river,  which  consist  almost  entirely  of  rapids.  Interesting  incidents  of  the  journey 
were  the  encounters  with  innumerable  caribou  on  the  Height  of  Land,  and  the 
meetings  with  two  friendly  bands  of  Indians,  of  whom  naturally  little  is  known  in 
this  region.  Lastly,  Dr.  W.  M.  Strong,  who  had  just  arrived  in  England  from 
New  Guinea,  gave  a  short  sketch  of  the  geography,  tribes^  and  economic  prospects 
of  the  British  part  of  the  island. 
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EUROPE. 

Th«  Rainfall  of  North  Gbbmant. 

*Die  Niedenchlage  in  den  Norddentsohen  Stromgebieten.*    In  amtlichem  Anflrage 
bearbeitet  von  Prof.  Dr.  G.  HeUmann.    Berlin :  Reimer.    1906.   Vol.  1,  pp.  v.,  886, 
189 ;  48  figs.,  8  plates,  1  map.    Vol.  2,  pp.  vu.,  722.    VoL  8,  pp.  viL,  872. 
The   first  volume  of  this   elaborate    monograph  contains  a  discussion  of   the 
results  of  a  long  and  patient  investigation  of  the  rainfall  statistics  printed  in  the 
second  and  third  volumes.     The  first  section  discusses  the  materials  available, 
the  distribution  of  stations,  the  adequacy  of  rainfall  measurements,  and  gives  a 
bibliography  of  works  on  the  rainfall  of  the  German  Empire  or  of  regions  where 
precipitation  affects  rivers  flowing  across  that  empire.    The  second  section  deals 
with  the  amount  of  rainfall  and  its  yearly  distribution,  illustrated  by  ten  vfory 
useful  sketch-maps — to  which  we  sbidl  return — and  the  maximum  rainfall  in  a 
day  and  in  shorter  periods.    The  third  section  is  concerned  with  rain-frequency, 
the  number  of  rain  days,  and  the  period  of  the  year  when  such  days  are  most  and 
least  numerous,  the  number  of  days  on  which  snow  falls,  the  periods  of  the  year 
when  they  occur,  and,  finally,  the  days  on  which  hail  and  sleet  fall. 
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T)ie  fourth  aectitm  treats  of  varktion»  in  TainfaU,  mean  luid  extreme,  tba 
auccesBioii  of  dry  and  wet  apelli^  and  the  periodicitj  of  roiafall  TarlatioiiB.  la 
thu  last  nectioi]  Dr.  Hellmanii  shows  that  by  smootljuig  the  curre  by  meaas  of  the 
roiluctioD  formula  (n  -i-  2b  +  c) -i-  i ,  a  double  rainfall  luaiimum  occurs  for  each 
sunsiut  i>eriod,  the  larger  rain- max iiiium  at  the  period  of  nuDimuni  Buuspota  the 
smallor  raiD-maiimum  at  the  period  uf  moximuDi  tuiupoU — as  thirty  years  ago 
Meldrum  foimd  for  Mauritius,  and  more  recently  the  late  Dr.  Buchao  for  Scolland. 
Dr.  Hellmanti,  however,  adds  the  wartiin;^,  which  tome  in  this  country  bsvo  king 
been  urging,  that  the  rainrsll  in  diCferent  parts  of  a  baric  region  may  be  differently 
affected  by  solar  variatiuDS.  The  effort  to  show  a  ihirty-five  y^rs'  periodicity, 
which  was  first  suggested  by  Bacon  in  1622,  and  worked  out  by  Prof.  Bruckner  in 
1800,  indicates  what  has  become  clearer  with  more  exact  data,  that  any  such 
periodicity  is  not  simple,  but  is  due  lo  the  superposition  of  different  period icitieit. 

After  some  reuiarks  on  different  stationt;,  the  author  adds  a  note  on  the  rainfall 
map  uf  tba  German  Empire  bised  on  the  means  for  1893-1902,  which,  wiih  three 
plates  of  curves  of  monthly  rain  and  monthly  rain  probability,  and  of  rwn  pro- 
bability in  {lentadd,  are  appended  to  the  first  volume.  An  index  to  stations  is  added, 
but  there  is  no  subject  index — a  very  serious  omission  in  a  work  of  this  kind. 

The  geographical  aide  of  this  work  is  naturally  that  which  ictereatH  most  of  the 
readers  of  this  Journal.  'I'he  treatment  of  it  is  incidenlal  and  somewhat  scrappy, 
and  we  repeat  that  it  is  not  dealt  with  in  the  same  thorough  way  as  the  meteor- 
ology. The  president  of  the  Berlin  Oeographical  Society  is  so  intimately  acquunted 
with  the  subject  that  we  trust  ho  wilt  crown  his  work  by  discussing  in  detail  the 
geographical  oontrol  of  rainfall  in  the  German  Empire,  and  continue  the  mono- 
graphs which  he  has  begun  in  his  paper  on  the  rainfall  of  the  Flat  Coaste.* 

We  may  summarize  here  the  general  conclusions  drawn  by  the  author  as  to 
the  distribution  of  mean  annual  rainfall. 

1.  The  rainfall  diminishes  from  west  to  east. 

2.  The  flat  coast  is  slightly  drier  than  the  adjacent  land  (10  to  60  mm.). 

3.  The  rainfall  is  greatly  influenced  by  altitude,  and  the  raiufall  map,  to  a 
certain  extent,  is  a  relief  map;  but  relative  height,  aud  the  position  uf  the  station 
with  respect  to  the  prevdling  winds,  are  more  important  than  absolute  height. 
The  isohyets  are  lower  on  the  east  than  on  the  west  of  highlands. 

4.  This  influence  of  height  is  very  marked  in  North  Gtrmany,  where  th» 
LlinDborg  heath,  the  various  divisions  of  the  Baltic  heights,  and  other  heighls  of 
the  plains  are  shown  on  the  map  as  areas  of  greater  minfall.  The  gradual  rise 
of  land  from  the  plain  is  also  indicated  by  increase  of  precipitation. 

5.  The  valleys,  when  the  middle  courses  of  the  rivers  are  through  hill^  aT« 
drier  than  the  surrounding  districts. 

A  map  based  on  ten  years'  observations,' as  Dr.  Mill  has  shown,  is  not  a 
thoroughly  satisfactory  representation  of  the  mean  rainfall  of  a  country.  The 
author  calculates  that,  in  the  present  map,  the  vatues  for  north-east  and  east  are 
from  4  to  1)  per  cent,  too  high  when  compared  with  those  for  flfty  years'  i 
while  those  for  the  west  and  suuth-west  are  from  2  lo  7  per  cent,  too  low. 

The  greatest  rainfall  io  the  German  Empire  Is  in  the  mountains,  where  bIbo 
the  heaviest  precipitations  in  short  periods  are  al:Mi  recorded.  The  blgliest  mean 
annual  fall  is  found  at  the  summit  of  the  Suker  Belchen  in  the  Voegis  (312  c 
=  83  inches) ;  but  the  western  side  of  the  Alsatian  Belchen,  which  is  in  Franca, 
U  probably  the  weltest  place  in  these  highlands.    Equally  rainy  is  the  south-east 
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comer  of  the  Bavanan  Alps ;  but  here  again  the  maximum  fur  the  region  is  oulBide 
German  terrilorj'.  The  Schwarzwald  has  from  180  U>  200  cms.  in  the  highest 
parts,  white  the  Brocken  stands  out  in  North  Gurmanj  with  a  rainfall  of  ITO  cins. 
Four  considerable  tireas  have  lees  than  50  cms.  (20  inchea)  of  rainfall  per  annum — 
(1)  Posen  and  the  luwer  ViBtula  (minimum  At  Pakosch,  id  the  diitrict  of  Migilno, 
41  cniB.) ;  (2)  the  lower  Oder ;  (3)  the  8a»le-Elbe  vallsy  between  Halle  and  Mdgde- 
burg ;  and  (4)  the  middle  Bhioe  plain  between  Mannheim  uul  Bingen  (minimuni, 
43  cms.  at  Orilnstadt). 

While  50  per  c«nt.  of  the  rain  falls  in  the  winter  half-year  (October  to  March),  in 
the  extreme  west  only  35  per  cent,  fullu  iu  winter  east  of  a  Hue  frum  the  Moravian 
Gate  through  Warsaw.  From  une-third  (in  the  west)  to  two-Bflbs  (in  the  east)  of 
the  rain  falU  in  the  summer  three  months,  and  from  24  per  cent,  in  the  west  to 
Iti  per  cent,  in  the  east  in  the  winter  three  monthi.  Id  ihe  spring  thrte  months 
ihe  contrast  U  between  the  north,  which  receives  under  20  per  cent.,  and  the  south, 
which  has  24  pr  cent,  of  the  aoDual  rainfall ;  but  iu  autumn  it  ia  much  the  wetter 
there,  receiving  over  or  nearly  30  per  cent,  near  the  ouaal,  compared  with  from 
23  to  24  per  cent,  in  the  south,  which  is  thus  better  favoured.  June  i«  the  wettest 
month  in  the  south,  July  in  the  centre  and  north,  except  in  the  eitremu  north- 
west, where  August  or  October  are  the  rainiest  months.  January  is  driest  in  the 
south,  February  in  the  east,  and  April  in  the  north-west  and  along  the  margin  of 
the  Baltic.  The  probabitily  of  rain  is  least  in  September  for  the  whole  of  middle 
Germany  from  tiie  middle  Rhine  Iu  the  Vistula,  but  north  of  this  April  is  the 
bappj  month,  to  the  south  January  Id  the  upper  Danube,  and  November  in 
Bohemia.  As  mi^hi  be  expected,  the  Rliine  valley  and  North  sea  margin  have 
least  snowy  days — under  thirty — while  in  the  far  tast  the  number  is  just  itouble. 

No  one  can  examine  these  volumes  witiiout  adniiraCion  of  the  great,  industry  of 
their  author  aod  his  collaboralorp,  and  without  being  impressed  by  the  enlightened 
ution  of  a  Government  which  supports  a  staff  sufficieot  for  the  work,  and  is 
generous  enough  to  secure  its  publication. 

A.  J.  H. 
ASIA. 
The  CArcasui*. 
KBokattu.  Beiaen  Dud  Forschnngeu  im  Kaukaaisohen  Hocbgebirge.' 
D^chy.    In  drei  Bindon.      Berlin :  1).  Hcimer. 
(together).  41)  m, ;  vui.  3,  40  m. 

Forty  years  ago  the  "frosty  Caucasus"  was  practically  unknown  to  the  physical 
geographora  and  nHturalista  of  Western  Europe.  Before  18T0  some  light  was  thrown 
oQ  its  heights  and  recesses  by  the  reeearchea  of  the  eminent  botanist.  Dr.  Raddf,  and 
the  wanderings  of  English  mountaineers.  It  was  discovered  that  there  were  other 
loflj  summits  in  the  mnge  besides  Elbrux  and  Easibek,  and  that  these  were  not 
«Ten  typical  summits,  but  volcanic  excrescences  from  a  chain  composed  largely  n! 
crjBtalline  rocks.  The  sncw-girt  basin  of  Sunnetia,  tlie  Alsatia  of  the  Caucasus,  was 
peDcttated,  and  the  twin  peaks  of  Ushba  added  to  the  known  glories  of  Ihe  world, 

English  readers  are,  or  ought  to  be  by  this  time,  faniiliar  with  the  natural 
featunHt  of  the  Contra!  Caucasus.  Its  scenery  has  been  often  described  by  Alpine 
Clubmen,  and  depicted  by  the  masterly  hand  of  Signor  Tittorio  Sella.  Of  the 
weslem  and  eastern  flanks  of  the  range,  of  Circassia  and  Daghestan,  we  know  less 
in  this  country.  The  German  public,  however,  has  had  presented  to  it,  ia  the 
two  very  subatantiiil  volumes  and  2000  pages  of  Herr  Merzbacher,  a  detailed 
account  of  travel  in  Ihe  eastern  as  well  as  in  the  central  districts,  M.  de  Ddcby, 
who,  thi>ugh  a  Hungarian,  writes  in  German,  dow  attempts  to  combine,  for  the  first 
time  in  a  single  work,  a  description  of  all  the  three  main  cections  of  the  Caucasian 
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chain.    The  first  two  volumes  are  complete  in  themselvee,  white  the  third  ia,  as  w  ^ 
shall  show  presently,  more  particularly  addressed  to  specialists. 

M.  de  D^hy  has  good  qualifications  for  the  task.    A  practiiad  moaiitaiiie^' 
and  an  expert  photographer,  he  has  paid  seyeo  aeparate  aumroer  vifits  to 
Caucasus,  travelling,  climhing,  and  photographing  in  the  company  of  alpine 
and  at  times  with  scientific  specialist^.    He  presents  the  results  of  his  journeys  ii 
the  form  of  a  personal  narrative,  into  which  are  interwoven  the  topographical 
ethnological  ohservations  made  on  the  road.     His  sentences  are  agreeably  shorty  anc 
he  writes  in  a  style  livelier  aud  less  lahorioua  than  that  to  which  we  are  accui 
tomed  in  German-written  works.    He  has  a  good  eye  for  scenery  and  pictoresqi 
iDcident,  and  is  at  paius  to  point  out  the  di£ferent  characteristics  of  the 
regions  traversed.      He  by  no  means  neglects  the  human  element,  and  in  th< 
Caucasus  mankiod  offers  a  very  large  field  for  study.     His  work,  as  a  whole^ 
supplies,  in  a  most  readable  and  not  too  lengthy  form,  an  adequate  general  pictui 
of  the  structure,  physical  features,  aud  inhabitants  of  the  mountain  region,  and 
the  frequent  incidents  of  travel  in  a  country  where  few  days  are  without  incidents, 
often  of  a  kind  pleasantest  in  memory.    For  in  many  parts  of  the  Gaucasus  th( 
daily  difficulties,  whether  caused  by  the  absence  of  tracks  or  the  perverseness  of  th< 
inhabitants,  are  apt  to  make  most  African  or  Asiatic  travel  seem  in  comparison 
simple  affair. 

It  is  in  the  descriptions  of  the  western  and  eastern  sections  of  the  chain  thar. 
English  readers  will  find  most  novelty.  The  Caucasian  snows  extend  at  least 
miles  beyond  Elbruz.  West  of  the  great  volcano  the  Klukhor  pass  affords  a  more 
less  practicable  horse- road  across  the  chain — a  road  frequented  in  classical 
and  now  restored  by  the  Russians.  M.  de  D^hy  suggests  (vol.  8,  p.  159)  that  i^ 
may  be  inferred,  from  the  fact  of  its  having  been  used  2000  years  ago  as  a  tnul( 
route,  that  there  was  less  snow  on  the  Caucasus  then  than  now.  We  do  not  think  thii 
follows.  Strabo  particularly  mentions  that  the  natives,  when  they  came  over  froi 
the  north  to  Dioskurias  (Sukhum  Kaleh),  used  toboggans  and  snow-shoes.  Bey< 
the  Klukhor,  extending  35  miles  to  the  Marukh  pass,  extends  the  Klukhor  groupi^z^H 
the  glaciers  of  which  may  be  seen,  a  shining  shield,  from  the  Black  Sea.  Thei-^^c  ^ 
reservoirs  are  extensive,  and  they  descend  on  both  flanks  between  bold  roc^B>  — k 
pinnacles  into  valleys  filled  with  noble  forests.  An  account  of  climbing  anc^'-^^ 
exploration  in  this  district  has  been  recently  gi^cen  in  the  Alpine  Journal  by  Dr^  "^r* 
Fischer,  whose  brother  perished  with  Donkin  and  Fox  on  Koshtantau.  Its  larges*^^^^ 
glacier,  the  Amenaus,  has  an  extent  of  16  square  kilometres,  and  descends  to  687- 
feet.    Its  highest  summit,  Dombai-Ulgen,  reaches  13,250  feet. 

To  the  next  section,  the  last  to  carry  snow  and  ice,  M.  de  Dechy  gives  th 
appropriate  name  of  the  Abkhasian  Alps,  a  memorial  to  a  vanished,  or  rathi 
banished,  race.  Ite  limits  he  defines  as  the  Marukh  and  Pseka  passes ;  the  distanc: 
between  them  is  not  far  short  of  100  miles.  Its  highest  summit,  Psyrs^  is  12,42?" 
feet.  On  the  south  side  of  the  chain,  from  Suanetia  westwards,  the  range 
PalsBozoic  slates,  which  culminates  in  the  Leila  group,  runs  more  or  less  puallc 
to  the  crystalline  axis,  and  encloses  the  long  parallel  trenches  of  the  Ingur,  thi 
Azgara,  the  Bsy b,  and  the  Msympta.  Of  one  of  its  culminating  clusters,  the  Chedym*^^'^' 
group,  M.  de  D^chy  furnishes  some  fascinating  pictures.  It  bears  several  secondai^fCT*^ 
glaciers,  and  others  lie  scattered  in  the  recesses  and  hollows  of  the  main  chain  <"^  ^ 
Only  one  or  two,  however,  descend  on  the  north  slope  as  far  as  6200  feet,  and 
be  called  of  the  first  order.  The  last  ice  seems  to  be  found  on  the  Fisht  and  Oshtentf^-- 
peaks  in  40°  E.  long. 

Of  this  interesting  region  little  has  been  heard  since  the  visits  more  than  fifty 
years  ago  of  Mr.  Spencer  and  one  or  two  other  sympathizers  with  the  native  tribes. 
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M.  de  D^chy  has  broken  fresh  ground  in  it  by  his  passage  across  the  chain  from  the 
headwaters  of  the  Great  Laba  to  those  of  the  Bsyb.  But  right  and  left  of  his 
route  there  is  work  for  many  explorers  and  climbers,  and  we  may  add  map-makers. 
For  it  is  obvious,  as  the  author  himself  suggests,  in  the  Errata  to  vol.  8,  that  the 
indications  of  glaciers  in  his  map  are  in  this  neighbourhood  uncertun  and  inadequate. 
The  task  wiU  not  be  altogether  easy,  for,  owing  to  the  depopulation  of  the  valleys 
on  the  southern  flank,  travellers  must  carry  with  them  full  provisions  for  their 
sojourn  in  the  mountains.  But  the  adventure  will  bring  ample  reward  to  lovers  of 
forest  scenery,  botanists,  and  probably  sportsmen,  though  the  last-named  must  be 
careful  not  to  trespass  on  preserves,  where  the  auroch  still  lingers  under  grand- 
ducal  protection. 

East  of  the  Dariel  road  M.  de  D^hy's  travels  and  ascents  have  been  more  ex- 
tensive and  numerous  than  in  the  western  region.  His  first  journey  led  him  among 
the  network  of  valleys  and  ridges  to  the  north-west  of  Daghestan,  the  country  of 
the  Tush  and  Ghevsur  tribes.  Grossing  many  passes,  he  explored  the  glaciers  of 
the  Pirikitelian  group  and  climbed  its  highest  summit,  Datach-koi*t,  14,016  feet. 
In  further  journeys  he  visited  the  home  of  Schamyl,  and  wandered  through  the 
valley  of  the  Andischer  Koisu  and  across  the  flanks  of  the  Bogos  group,  finally 
crossing  to  Telaw  in  the  Georgian  lowlands.  An  ascent  of  the  volcanic  heights  of 
Basardjusi  completed  the  author's  travels  in  the  Eastern  Gaucasus. 

Had  we  to  divide  the  Gaucasus  into  two  in  place  of  three  sections,  we  might 
make  the  Mamisson,  not  the  Dariel,  the  point  of  separation.  For  the  Kasbek 
group  belongs  rather  to  the  eastern  type.  The  contrast  between  the  scenery  of 
the  eastern  and  western  Gaucasus  is  well  brought  out  by  the  illustrations.  It  is 
the  contrast  between  sharp  granite  peaks  and  icefalls  tumbling  towards  or  into 
luxuriant  forests  and  flowery  dales,  and  landscapes  our  ancestors  would  have  called 
"  horrid,"  slaty  roof-like  ridges,  naked  scarred  hillsides,  and  barren  glens  and  gorges. 
But  in  Daghestan  man  makes  some  amends  for  nature's  shortcomings.  The 
villages  are  striking  in  themselves,  and  still  more  so  in  their  situation :  witness  the 
very  romantic  view  of "  Tindi,"  cut  oflf  from  the  world  by  its  grim  fence  of  sky- 
reaching  summits.  And  the  inhabitants  are  worthy  of  their  homes — at  any  rate, 
from  the  ethnologist's  and  photographer's  point  of  view. 

It  is  impossible  io  the  limits  of  a  review  to  enter  in  any  detail  into  M.  de  D^y's 
routes,  or  to  do  justice  to  bis  extensive  travels  in  the  central  districts  on  both 
sides  of  the  chain  between  Suanetia  and  the  Dariel ;  nor  is  this  the  place  to  dwell 
on  his  climbs,  which  included,  in  the  Gentral  Gaucasus,  Elbruz  and  Kasbek,  a  peak 
be  identifies  with  the  highest  summit  of  the  Adai  Khokh  group,  and  many  glacier 
passes.  Nor  can  we  attempt  here  to  do  more  than  call  attention  to  the  geological 
details  and  diagrams  frequently  interspersed  in  the  narrative. 

One  critioism  we  are  disposed  to  make.  We  regret  that  the  author  has  not 
arranged  his  chapters  with  respect  for  locality  rather  than  for  date,  particularly  in 
bis  second  volume.  It  is  somewhat  distracting  for  a  reader  to  find  himself  carried 
backwards  and  forwards  between  the  very  alluring  and  romantic  forests  and  glaciers 
of  the  almost  uninhabited  region  west  of  Elbruz,  and  the  stem  heights,  water-worn 
slopes,  grim  gorges,  and  strange  villages  of  Daghestan.  The  eastern  groups  seem 
generally  to  arrange  themselves  more  in  ridges  than  isolated  peaks,  and  Basardjusi 
is  a  positively  ugly  summit.  It  is  to  the  valleys  behind  Sukhum  Ealeh  that  the 
botanist,  the  climber,  and  the  lover  of  the  picturesque  will  turn  most  eagerly.  Here 
sorely  lies  one  of  the  future  playgrounds  of  Europe. 

M.  de  Duchy's  text  is  amply  and  luxuriously  illustrated,  both  with  views  of  the 
mountains  and  portraits  of  their  very  various  inhabitants.  These  illustrations  are 
for  the  most  part  of  extraordinary  beauty,  and  it  is  hardly  possible  to  praise  them 
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defecU  commoDlf  fouDii  when  photograplia  arc  reproduced  for  bouk  UlaEbatioii. 
On  tbe  one  hand,  few  or  qod^  even  of  Ihe  plates  m  the  tex>,  am  black  or  Uorred ; 
on  tbe  other,  tbe  band  or  Ibe  "  improver  "  hta  not  interfered  wilh  or  olacurad  Utcti 
detail  aod  eharacteristice.  They  aflbnl  f;ood  malerial  for  a  discount  on  how  to  treat 
pbotogrsphic  m&lerial,  a  diecourae  which  might  bo  made  more  effectlTe  bf  contraat. 
For  not  s  few  of  the  pbotographa  lued  b;  M.  de  D^ehy,  whether  his  own  or  tkoM 
of  othera,  had  preTiously  served  in  '  The  Exploration  of  tbe  Caucasus '  or  in  Star 
HerEbacber*B  book,  and  beveral  iu  both.  lo  the  former  irork  some  eren  of  tbe 
beliogranues  are  flat  (contrast  the  same  risw  apposite  p.  142,  toL  1,  of  'The  Ex- 
ploration' and  oppoflit«  p.  27,  vol.  1,  of  D&by),  while  tbe  process  plates  in  the 
leit  often  lack  Che  cleamefa  and  brightness  U.  de  D6:hy  has  attained.  HBrr 
Mersbacher  employed  artists  and  woodcutters  to  deal  with  his  nuUmiaL  The 
result  is,  as  a  rule,  a  relatively  faint,  unimprwsiTe  picture,  in  which  the  pecniiar 
local  type  of  the  landscape  is  apt  to  be  modified  by  subjective  inftoencee.  What, 
then,  is  the  secret  of  M.  de  Etechy's  exceptional  auccees  ?  We  beliere  it  to  lie  in 
tbe  very  skilful  retouching  of  ihe  plate?,  especially  with  regard  to  the  for^ronnds, 
under  the  close  supervision  of  the  author.  A  lew  slips  in  tbe  identiScatioiu  of 
tbe  peaks  illufltisled  may  be  pointed  out.  In  the  Panorama,  to).  I,  p.  88,  of  the 
Hishirgi  glacier,  "I)ych-Tan-Grat~  should  be  Mishirgi  1'au,  "Mldscbirgi  Tau" 
UUusus  fiasbi,  and  "UIIuauk  Baiihi"  Ukiu.  The  view  from  the  Tuiber  {an  on 
p.  222  is  looking  east,  not  "west."  Writbg  in  German,  H.  de  D&hy  natora]); 
adopts  the  German  method  of  spulUog,  wbiob  allows  such  monstradtles  as  Schchara 
and  Schchelde,  and  doubles  S  at  the  beginniog  of  a  word. 

The  map,  in  two  sheets,  on  the  scale  of  1 :  400,000,  based  mainly  on  the  Itoesinn 
Surveys,  is  Taluablu  as  giving  a  complete  picture  of  the  chain  from  sea  t 
Partly,  however,  owing  to  the  comparatively  small  ecale,  the  delineal' 
glacial  r^on  is  generally  WAnting  id  detail  and  distinctness.  Fur  tbe  same  reason, 
H.  de  D^hy  has  been  unable  to  emphasize  some  caUed-for  corrections  in  tbe  new 
Busuau  survey  in  tbe  chun  south  and  east  of  Elbruz. 

We  regret  the  absence  of  one  or  two  good  district  maps,  for  example  of  Elbrus 
and  tbe  Central  Group.  Tboy  would  have  had  intereiit  for  students  as  well  as 
travellers. 

The  third  volume  contains  the  scieotific  results  of  tbe  travels  of  M.  do  Decby 
and  his  companions.  His  geological  and  botanical  coUectiooB,  ibe  latter  comprimng 
several  new  species^  are  illustmlod  and  described  by  various  specialists,  Tbe  re- 
maining space  is  occupied  by  a  more  general  disquisition  on  the  structure  and 
glacial  features  of  the  Caucasus  by  the  author.  This  is  done  iu  a  masterly  manner 
without  undue  detail,  and  should  bo  of  the  greatest  use  to  future  encyclopmdisls. 
M.  de  Dficby  gives  n  careful  account  vf  tbe  orography  of  the  chain  from  sea  lo 
ses,  dividing  it  into  groups  or  sections.  He  reviews,  as  had  previously  been  done 
in  this  country,  tbe  long  struggle  which  active  explorers  had  to  wage  with  book- 
men in  order  lu  induce  them  to  abandon  their  preconceived  ideas  of  the  small 
extent  of  the  Caucasian  snowfields  and  ice-strenms. 

The  recent  oscillations  in  tbe  glaciers  and  their  probable  extent  during  the 
ice  period,  are  both  referred  to.  The  absence  of  sub-mouutainooB  lakes  and  tbe 
rarity  of  high  tarns  are  noted,  and  the  explanations  furnished  by  ProL  Fcnck 
and  bis  followers  of  these  facts  put  forward.  This  is  hardly  the  place  to  enter  into 
tbe  protracted  argument  as  to  the  pmliable  origin  of  lake-basins  which  still  occujnes 
and  divides  geologists.  Sufficient  weight  has  hardly  been  given  hitherto  to  the 
action  of  tortentf,  both  in  filling  up  and  in  tapping  natural  hollows.     They  may 
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be  studied  si  work  to  adrnntagG  both  in  the  Uvitime  Al]w  and  tbe  Adsciello  group. 
Our  own  ex{«rieDce,  whicb  is  fairl]'  extenBivp,  leads  to  cuuclusions  similar  to  tboM 
of  Prof.  Heim,  Prof.  Bunney,  and  I'rof.  GarwooiJ. 

Taken  an  a  tvbole,  those  volumeH  offer  to  the  ])iib1ic  a  very  complete  picture  of 
the  cbaraoteristics  (if  onu  of  the  most  interesting  porlions  of  the  Old  World. 
M.  de  Dechy  may  be  congratulated  on  the  skill  with  which  he  has  succeeded  in 
conibining  tbe  materisls  collected  by  his  predecessors,  of  which  be  has  made  free 
and  frequent  use,  with  hb  own  ohserFationB,  and  presenting  (hem  to  the  public  in 
a  form  likely  to  be  attractive  to  the  general  reiuler,  as  wel!  as  valuable  to  the 
8cieDtiGo  student  or  mouutaiae«r. 
■^  B.  W.  F. 

^^Bnnna :  a  Bandlwok  of  Pnictioal,  Commercifil.  aud  Political  luforniatioii.'  By  Sir 
Gour^-e  Soott,  k.c.i.b.,  with  special  artiolea  by  reco|^iied  aathorities  on  Baraia- 
Loadon  :  The  Ve  La  More  Press.     IDOG.     Prict  10>.  Gd.  net. 

The  heailini^  to  this  book  might  lead  one  to  conclude  that  the  contents  consist 
mostly  of  dry  unpalatable  matter,  but  the  reader  will  be  disillusUiufd,  and  Bpeedily 
Rnd  himself  on  the  best  of  termti  with  the  writer.  Those  who  have  read  'The 
BuriDau,  bis  Life  and  Notions,'  by  Shway  Yoe  (tbe  pscudotiym  used  by  tbe 
present  writer  in  hiB  curlier  days),  will  readily  recognize  and  apjireciate  tbe  same 
characteristic  charm  and  pleaaaut  humour  of  style  throughout  this  work.  People 
who  have  resided  ia  Burma,  and  kuow  something  of  the  country  and  its  iuhabitanta, 
will  find  much  herein  to  amplify  thoir  knowledge,  whilst  those  who  coril«mplalo  a 
first  visit  to  Burma  con  accept  with  confidence  the  infomiatiou  recorded  in  these 
pages,  in  preference  to  being  misled  by  the  "emotional  and  sketchy  "  a athors  on 
this  subjecl,  referred  to  in  the  preface  of  this  work. 

In  his  UDpretentious  way,  the  author  describes  his  book  as  "  of  the  nature  of  a 
skeleton,  or  of  a  painter's  study  for  a  large  work,"  hut  there  is  much  herein  which 
savours  of  careful  study  and  liioughl,  and  it  is  to  be  hoped  that  the  same  hand  will, 
at  some  future  date,  undertake  to  write  the  larger  work,  >vben  the  cessation  of 
administrative  labour  afiords  tbe  requisite  leisure. 

Burma  is  a  land  of  much  promise  and  many  possibilities,  and  although  macli 
has  been  effected  by  the  administration  siuce  its  annexation,  the  country  is  still  in 
the  infancy  of  its  development,  and  no  one  who  has  lived  theto  can  deny  that  there 
is  a  great  future  ahead.  There  are  still  vast  areas  beyond  tho  nortbom  administra- 
tive line  about  which  we  still  possess  very  little  knowledge,  and  when  railways 
are  extended  beyond  Mogaung  and  Myitkyioa,  it  is  possible  that  at  somu  distant 
dale  a  veritable  Klimdike  may  bo  discovered  far  away  in  tbe  Nam  Kiu  (or,  more 
correctly  siieaking,  the  Loi  Nok  Ngeun)  mountains. 

Tbote  are  untold  attractions  for  the  traveller,  geographer,  proB|iector,  capitalist, 
artist,  arch nologist,  and  ethnologist,  to  whom  this  modest  volume  will  apjieal,  and 
serve  as  a  useful  and  valuable  guide  and  vadc  mcciim.  As  the  fureata  uf  Judia 
become  denuded  of  game,  tbe  sportsman  too  will  hlo  to  postures  new,  and  when  the 
art  of  ahooting  from  howdalis,  as  hitherto  practised  in  the  Indian  teraif,  is  better 
understood  in  Burma,  there  will  be  no  lack  of  the  very  best  sport  in  the  Shweli  and 
upper  Irrawaddy  valley  areas,  for  has  not  every  Chingpaw  a  row  uf  tiger's  teeth  to 
adorn  bis  sword-belt?  let  alone  the  evidence  of  numerous  tracks  of  wild  animals 
which  one  encounters  along  every  footpath  in  these  forests ;  whilst  at  the  confluence 
of  the  Nm^  Hka  and  Mali  Hka,  the  fisherman  can  revel  in  {terhaps  the  finsst 
Euahsir-fishing  in  the  world. 

In  Burma  there  lits  a  vast  and  fascinating  field  of  research  for  the  ethnologist 
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aud  pbilologiBt,  and  this  book  it  uoe  of  the  pioneer  atMmpta  to  mira*el  some  of  tbe 
kaott;  problemB  iavolied,  to  clnseiry  the  diS'erent  races,  and  trace  their  ori^QS, 
aifinilies,  and  migratioue.  The  p^ea  are  reptel«  with  escelleot  iUuEtralioas  of  the 
numerotw  tribes  oncountered  in  Burma.  One  of  the  most  curious  race*  are  the 
Padaungs,  depicted  iu  the  frontispecc  of  this  work.  1  happen  to  poaoess  the  accom- 
pBoying  photograph,  which  is  perhaps  a  mnre  pronounced  and  tyjiical  reprosent*- 
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tioD  of  ihii  grotesque  tribe  than  those  given  iu  Sir  George  Stxilt's  book,  utd  wUch 
may  bo  of  general  iuterext  lo  the  readers  a(  the  Journal. 

A  few  years  ago,  at  Lord  CurzuD's  insligaLioD,  1  believe,  a  grant  was  made  for 
the  purpose  of  restoring  and  preserving  ihe  late  king's  palace  at  Mandalay,  and 
other  buildings  of  special  interest.  There  is  a  monastery,  vulgarly  known  as  the 
■nake  kyaung,  the  correct  Burmese  name  of  which  J  have  forgotten,  but  it  has 
nothing  whatever  to  <lo  with  a  anake.  It  is  situated  amongst  a  labyrinth  of 
hyaungs  to  the  left-hand  sidu  of  the  south  moat  road  or  main  street  leading  from  the 
palace  lo  the  IrrawadJy  river,  and  about  50  yards  anay  from  the  road.  It  is 
^   cartainly  one  of  the  best  and  most  strikingly  bciutifiil  specimens  of  wood-carviDg  to 


REVIEWS.  438 

be  found  in  Burma.  The  style  is  quite  unique,  and  I  have  never  seen  anything  to 
resemble  it  elsewhere  in  the  country.  During  my  last  visit  to  Mandalay  some 
three  years  ago,  it  was  found  that  this  kyaung  had  not  been  included  in  the  list  of 
buildings  for  preservation,  for  it  was  evidently  sufifering  from  neglect,  and  courting 
the  inexorable  fate  of  all  wooden  buildings.  I  trust  this  may  catch  the  eye  of  some 
one  in  authority,  and  be  the  means  of  saving  a  most  beautiful  piece  of  work. 

Where  nothing  but  praise  is  due,  the  author,  I  feel  sure,  will  pardon  (for  it  is  no 
fault  of  his)  my  cavilling  at  the  map  provided.  It  is  at  best  a  skeleton  map,  whilst 
the  few  names  to  be  found  therein  are  hardly  decipherable  even  with  the  aid  of  a 
magnifying-glass.  The  binding,  moreover,  is  not  a  credit  to  the  publishers,  for 
some  of  the  numerous  illustrations  begin  to  show  signs  of  dropping  out  with  very 
slight  provocation. 

J.  R.  Hobday. 

AUSTRALASIA   AND  PACIFIC  ISLANDS. 

West  Pacific  Ethnoloot. 

*  The  Savage  South  Seas.'  Painted  by  Normau  H.  Hardy,  deaoribed  by  E.  Way  Elking- 
ton.    London :  A.  A;  G.  Black.    1907.    Price  200.    211  pp.,  68  coUmred  plaie$. 

Mr.  Norman  Hardy  has  travelled  a  great  deal  in  the  West  Pacific,  and  been  in 
many  out-of-the-way  places,  and  now  he  presents  us  with  numerous  coloured 
pictures  illustrating  the  scenery  and  domestic  life  of  the  natives  of  various  parts  of 
Melanesia.  It  is  a  comfort  to  come  across  an  artist  who  is  keen  on  ethnology,  and 
accurate  in  his  details.  The  student  who  knows  the  district  may  study  the  plates 
without  being  annoyed  by  errors  of  decoration,  costume,  house-construction,  luid  so 
forth,  and  the  non-expert  may  feel  assured  that  he  is  not  being  misled.  The  present 
writer  has  no  criticism  to  make  concerning  the  drawing,  but  the  colouring  does  not 
always  seem  to  him  to  be  quite  happy.  The  skin-colouring  of  the  natives,  more 
particularly  of  the  Papuans,  is  usually  too  yellow  or  too  cold,  and  in  many  cases  the 
hair  is  distinctly  bluish,  whereas  it  is  brownish,  when  it  is  not  dead  black.  The 
value  of  the  illustrations  would  have  been  increased  if  a  full  description  had  been 
added  to  each  plate,  as  there  are  many  details  of  interest  which  will  escape  most 
people ;  for  example,  in  certain  plates,  such  as  10,  12,  59,  the  pale  colour  of  the 
shallow  water  on  the  top  of  the  fringing  reef,  and  the  intense  colour  of  the  deep 
water  beyond  are  clearly  indicated,  and  the  same  applies  to  ornaments  and  objects 
depicted,  but  not  described,  or  if  they  are  described  no  reference  is  made  to  the  plate, 
or  from  the  plate  to  the  page.  Mr.  Elkington  apparently  has  not  visited  the  places 
he  deecribee ;  indeed,  except  when  the  information  was  obvioufly  obtained  from  Mr. 
Hardy,  it  is  generally  possible  to  tell  from  what  source  the  information  was  derived. 
There  are  not  a  few  inaccuracies ;  for  instance,  to  mention  but  three :  John  Williams 
did  not  do  any  missionary  work  in  New  Guinea  (p.  197) ;  nose-sticks  are  never  made 
of  "  ivory  "  (p.  173) ;  the  account  of  pottery-making  in  New  Guinea  is  not  quite 
accurate  (62).  In  a  large  area  like  British  New  Guinea  there  is  great  local  diversity 
in  native  manufactures  and  customs,  but  Mr.  Elkington  constantly  writes  as  if 
certain  customs  are  universal ;  indeed,  there  is  an  almost  total  lack  of  precision  in 
his  remarks.  There  are  also  misprints  that  should  not  have  been  passed  over :  on 
p.  49  we  read  **  In  the  Mekko  district,  south-east  of  Port  Moresby,  most  elaborate 
masks,**  etc.  He  probably  meant  to  say,  "  In  the  Mekeo  district,  north-west  of 
Port  Moresby,**  etc.  In  more  than  one  place  "  tredacua  '*  is  given  for  ^'  tridaona." 
The  plates,  after  all,  are  the  sole  feature  of  the  book,  and  they  will  prove  very  use- 
ful to  teachers  in  illustrating  the  conditions  of  life  in  Melaneuia. 

A.  0.  Haddon. 
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*»mmU^  i  Uti  ^/UMsrw'um  the  text  hm  ben  hJaidnnT  n^ndmooL  Of  the  bemoty 
'/  Um  ptUsUu^^  uA  ihtt  adminiUe  w%j  is  wiiieiitheilliimiiBH  bsiv  been  executed, 
UfAksU%  $tmd  h>!  ttM^  m  Mamn.  XaddKMTs  mhiTmei  xb  thif  diieciMai  are  well 
H^i^/ir/i ;  mt4  tl>4  f/bly  criticuRD  we  hare  to  make  is  tbal  the  list  U  pUtet  mi^i  with 
mUmtU^  ItMV^  AtucfimtnMUA  htiwteb  thorn  wbkb  bekoxg  to  tbe  onginal  work  aod 
Utstm  wUUiU  h%if^  \0iK$t  naj/plied  from  other  aonroes  (which  should  bare  been 
ttfrnAf^Miij,  'Hut  iwUfx — a  m^iat  TaloaUe  feature — u  foil  and,  so  far  aa  we  have 
tinted  U,  m^i'MrnUi,  iUim^i  we  could  hare  wished  for  more  croaa-refefenoes^  especially 
m  f«|(iird«  iJ^m  uttAum  equiTaleota  of  Purchaa's  quaint  speUings.  Thus  it  may  not 
tHmir  Up  a  rtnttUfr  Uj  U/ok  Ujt  referencea  to  the  Emperor  Jahangir  under  ''Selim 
0^ia-hari((i«r  Hhah;^  Ut  Varthema  under  "Barthema"  or  "  Vertomannus ;  *'  to 
TaMx  iJinler  ''Tauriii;''  Ut  Afghans  under  '^  Agwans;"  or  to  the  Persian  general 
AH  Varli  \i*%  under  "  Oliver-Dibeague."  We  notice,  also, cases  in  which  two  men 
«/f  the  nMuti  name  have  been  confused,  or  one  man  appears  in  two  places  under 
tWftwmii  f^]m\\\uvn.  All  this  suggests  a  doubt  whether  the  publishers  were  wise  in 
ttimU\t\)t,  Ui  do  without  an  edit^ir.  To  annotate  the  work  fully  would  of  course  have 
Nwollfti  It  Ui  M\  utidnnirable  extent;  but  we  cannot  help  thinking  that  a  few  notes — 
imrtifMilarly  rDfnroncofi  to  ImkjKs  in  which  the  various  narratives  have  been  republished 
with  (•liiciilntintiii,  or  to  the  prencnt  location  of  the  original  manuscript  (when  this 
In  known)- -would  have  hecn  a  groat  gain.  However,  it  is  perhaps  captious  to 
('otnpUIti  tliftt  tlin  work  im  not  something  more  than  it  professes  to  be;  and  we  have 
alriNKly  ahiindsnt  raiiNo  to  be  grateful  to  Messrs.  Maclehose  for  this  very  acceptable 
rnprlnt. 

Of  thn  othor  volumoii  in  the  serios  it  is  unnecessary  to  say  much.  They  are  all 
rare  and  interesting  narrativos,  and  they  have  bten  reproduced  with  the  same  care 
and  in  thn  hshui  oxcidlont  stylo  as  llakluyt  and  Purcbas.  We  could  wish  that 
Ooryat's  entertaining  account  of  his  European  travels  had  been  rounded  off  by  the 
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inclusioD  of  his  letters  describing  his  last  journey,  which  took  him  to  the  court  of 
the  Qreat  Mogul,  and  finally  laid  his  rambling  brains  to  rest  in  an  unknown  grave 
near  Sural.  £Uiempfer's '  History  of  Japan,'  as  translated  by  Scheuchzer,  is  welcome 
as  a  work  of  great  importance  which  has  never  been  reprinted  in  its  entirety  since 
its  first  appearance.  The  present  edition  contains  a  note  on  the  Scheucbzer  family 
by  Sir  Archibald  Geikie,  and  (in  an  appendix)  a  narrative  of  the  attempt  of  the 
English  East  India  Company  to  reopen  commerce  with  Japan  in  1673.  The  choice 
of  Lithgow's  narrative  was  perhaps  influenced  by  the  publishers'  patriotism,  but  we 
are  glad  to  have  his  spirited  account  of  his  journey ings  in  the  Levant  and  Northern 
Africa,  and  his  sufferings  in  Spain.  The  last  work  of  all  is  particularly  opportune 
in  relation  to  the  recent  festivities  at  Jamestown. 


W.  F. 


SHORT  NOTICES. 


Europe, — '  The  Itinerary  of  John  Leland.*  Paris  i.  to  iii.  Edited  by  Lucy 
Toulmin  Smith.  (London :  George  Bell.  1907.  Pp.  xlv.  and  352.  Maps  and 
Frontispiece,)  This  is  the  edition  of  Leland  originally  undertaken  by  Mr.  G.  L. 
Gomme.  It  has  been  thus  far  excellently  carried  out ;  a  full  biographical  preface 
is  given,  and  the  indices  of  persons  and  places  are  very  valuable.  The  maps,  also, 
show  Leland's  routes  as  satisfactorily  as  possible.  The  frontispiece  represents  a 
bust,  now  lost,  of  the  antiquary. 

'The  Land  in  the  Mountains.*  By  W.  A.  Baillie-Grohman.  (London: 
Simpkin  Marshall.  1907.  Pp.  31  and  288.  Maps  and  Illustrations.)  This  book 
deals  with  the  Tirol,  on  which  the  author  writes,  as  he  has  before,  with  intimate 
authority.  This  time  he  deals  mainly  with  the  history  of  the  country,  in  connection 
especially  with  some  of  its  famous  old  castles — that  of  Matzen,  which  has  come 
into  his  own  family,  figuring  prominently.  The  book  is  full  of  interesting  reading, 
and  the  illustrations  are  beautiful ;  the  maps  waste  a  good  deal  of  space. 

'  A  Handbook  of  Cyprus,*  by  Sir  J.  T.  Hutchinson  and  G.  D.  Ck)bham,  o.m.o. 
(London :  Stanford.  1907.  Pp.  xii.  and  132.  Maps  and  Frontispiece)^  is  the  fifth 
reissue  of  what  may  be  termed  the  beau  ideal  of  a  handbook.  Within  its  small 
compass  is  crystallized  authoritative  information  on  the  island  in  every  aspect,  from 
geography,  geology,  flora,  fauna,  history,  to  population,  administration,  and  trade. 
It  would  be  well  if  so  excellent  a  work  of  reference  existed  for  every  unit  of  the 
empire. 

Asia, — * Prjevalsky's  Horse,*  by  W.  Salensky  (London:  Hurst  &  Blackett. 
1907.  Pp.  xvi.  and  65.  Illustrations),  deals  with  the  wild  horse  discovered  by  the 
Russian  traveller  Prjevalsky  in  the  Desert  of  Gobi.  There  is  an  introduction  by 
Prof.  Ewart  of  Edinburgh,  in  which  this  type  of  horse  is  indicated  as  one  of  the 
ancestors  of  various  important  and  well-known  breeds. 

'  The  Chinese  Empire.  A  General  and  Missionary  Survey.*  Edited  by  Marshall 
Broomhill.  (London :  Morgan  and  Scott.  [n.c{.J  Pp.  xxiv.  and  472.  Map  and 
lUustrtitionS')  This  is  in  the  main  a  missionary  survey,  in  which  members  of  the 
China  Inland  Mission  deal  individually  with  provinces  known  to  them.  Each 
province,  however,  is  also  the  subject  of  a  short  geographical  survey,  which  widens 
the  interest  of  the  work.  We  learn  from  the  preface  that  it  was  intended  to  issue 
simultaneously  an  atlas  of  the  Chinese  Empire.  Some  delay  has  arisen  over  the 
latter  in  connection  with  the  transliteration  of  names,  as  that  used  by  the 
Chinese  Post  Office,  which  it  is  intended  to  adopt,  is  undergoing  revision ;  it  was 
therefore  decided  to  issue  the  book  to  prepare  the  way  for  the  atlas,  which  is 
promised  shortly,  and  will  be  awaited  with  interest. 
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EUSOFB. 

The  History  of  Steam  Navigation  on  the  Lake  of  Constanee  is  told  in  an 

ioterestiDg  article  by  Dr.  Halbfass  ia  the  Deutsche  Rundschaufwr  O^ographie  (voL  S9i 
No.  8),  based  on  a  two-volume  work  on  the  subject  by  F.  Pernwerth  von  Barnstein. 
One  of  the  busiest  lakes  in  the  ancient  world  as  regards  traffic,   the  Lake  of 
Constance,  more  particularly  the  towns  of  Constance  and  Lindau  (known  as  the 
"  Swabian  Venice  **),  carried  on  in  the  Middle  Ages  a  lively  transit  trade  in  Levant 
goods.    Flourishing  in  the  fourteenth  and  fifteenth  oentniies,  and  culminatiniz  at  the 
beginning  of  the  sixteenth,  this  trade  almost  entirely  disappeared  in  the  following 
centuries.    The  modern  revival  of  trade  on  the  lake  dates  from  the  beginning  o£ 
steam-shipping.    The  cradle  of  the  revival  was  Friedrichshafen  (formed  in  1811,  oo.*^ 
of  Buchhom  and  Hafen),  where,  December  1, 1824,  the  ship  Wilhdm  began  to  pl.^ 
regularly  to  and  from  Rorschach,  and  where,  October  24, 1847,  was  opened  the  raiE:'- 
way  from  Friedrichshafen  to  Ravensburg,  the  first  railway  to  reach  the  lak^^ 
Simultaneously  with  the  Wilhelm,  the  Jfox  Joseph  was  launched,  but  being  driv^*:^ 
by  competition  to   Baden  ports,  it  soon  ceased  running.     In  1830  a  Constance  < 
steam  shipping  company  ran  two  vessels  along  the  whole  course lof  the  lake  and  tb^h^e 
Rhine  as  far  as  Schafifhausen.     In  1854  the  Wurtemberg  steam-shipping  busin 
was  transformed  into  a  State  establishment,  worked  in    conjunction   with 
State  railways,  which  had  for  some  time  reached  to  the  lake.    Gradually  the  steai 
traffic  of  the  lake  became  transformed  into  an  auxiliary  of  the  railways. 
1865  a  S^'chafifhausen  steamboat  company  established  a  service  for  the  IJnteraee  a 
Rhine  as  far  as  Schafifhausen.    In  1869  Scott  Russell  built  a  railway  steam  ft 
boat  to  carry  sixteen  goods  waggons  across  from  Friedrichshafen  to  Bonuinsbom,  ai 
four  years  later  was  opened  the  steam  ferry  service,  Lindau  to  Romanshom. 
new  section  was  added  to  the  trade  of  the  lake  by  the  introduction,  in  1884, 
Austrian  shipping,  following  on  the  building  of  the  Arlberg  railway,  which  join 
the  Vorarlberg  railway  with  the  other  lines  of  the  empire.     Gradually  the  Isk — ^^ 
flotilla  increased  to  thirty-two  steamers.     For  the  future  development  of  the  trade 
the  lake,  the  writer  ho^tes  much  from  the  extension  of  European  inland  navigatio: 
By  the  establishment  of  a  "  Rhein-Grosswasser "  system— connecting  Constancr:^'"** 
lake  with  Rotterdam  via  Basel,  and  ultimately  uniting  the  Danube  with  the  Rha 
via  the  lake — the  latter  would  be  placed  in  communication  with  the  Black  sea  ai^ 
the  Mediterranean,  and  become  for  the  adjacent  states  all  that  the  Mediterranea-^^"^-^ 
is  for  the  states  round  its  shores. 

Disaster  to  a  Scientific  Traveller  in  Iceland.— We  learn  from  the  nintr  ^  ^^ 
number  of  Pderiiianns  Miiteilungen  that  a  disaster  appears  to  have  overtakec  ^^  ^^ 
a  German  scientific  traveller  in  Iceland,  Dr.  Walther  von  Knebel,  who  is  known  fb^:^^^  ' 
his  studies  of  volcanic  phenomena,  and  who,  in  company  with  Dr.  Spethmanir^ 
had  undertaken  the  examination  of  the  great  lava-field  of  the  Odadahraun,  nortK^ 
of  the  Yatna  JokuU,  partly  explored  by  Thoroddsen  in  1884.  He  is  said  to  hav»* 
ventured  in  a  portable  boat  on  the  hot  lake  of  the  Askja  volcano,  accom; 
by  a  young  artist  named  Rudlofif.  llie  circumstances  of  the  disaster  are  no 
known,  but  as  the  remains  of  the  boat  were  found  on  the  shore,  with  no  trace  o 
the  travellers,  there  seems  little  hope  of  their  safety.  A  short  sketch  of  Dr.  Y(n^* 
Knebers  career  is  given  in  Olobtis,  vol.  92,  No.  8.  He  had  shown  promise  as  air. 
original  observer,  and  had  undertaken  journeys  of  research  in  varions  parts 
Central  Europe,  including  the  Earst  region  of  Istria,  as  well  as  further  afield,  in  tb 
Canaries  and  Iceland,  to  the  latter  of  which  he  had  made  a  first  jonm^  in  1906. 
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Sr.  Tafel's  Jouraey  in  Eastern  Tibet— This  traveller,  nlioHe  per^tent 
s  to  make  bis  way  into  Nortburn  Tibet  from  the  neigh hourliixid  of  Euku-nor 
h&Te  frcqueDtly  been  referred  l«  in  the  Joarmd  (tuI.  SS,  pp.  3S)8,  506 ;  vol.  IB, 
[>.  224),  bu  at  iMt  aucceeded  in  liU  enterprlee,  though  with  hoids  curtail ineDt  of  his 
origioai  plans.  Further  communications  (printed  in  PettTinajins  Mitteitungen,  Ko.  8, 
lfi07)  have  been  received  from  him  in  Oermanj,  tliu  last  of  which  announces  his 
arrival  in  Ta-tsiea-la  early  in  Hay.  An  earlier  letter  had  heen  cent  off  in  February 
fn-m  Jeknndo  (evidently  the  Kegudo  uf  A — K,  Jyekundo  of  Rockhill,  Gjcrkoundo 
ill  Greuard),  to  which  he  had  maile  his  nay  from  8ining-fu  by  a  route  which 
coincided  as  far  sb  the  upper  Hwang-ho  with  that  of  hiuiaelf  and  Lieut.  Filchner 
in  1904,  and  beyond  that  river  cannot  have  divarged  widely  from  that  of  Grenard, 
though  in  ibe  opposite  direction.  On  the  Hwang-ho  he  came  acroas  the  great 
Quick  tribe  of  the  Hukurma,  who  were  not  [tarticularly  friendly,  but  by  joining  the 
caravan  uf  the  "Behu"or  chief  of  Chendu,  he  was  able  to  overcome  diffitultiee. 
Before  reaching  Chendu  (  ?  the  Chinto  of  Oreoard)  he  crossed,  by  a  pass  with  an  easy 
isc«ot  from  the  north,  into  a  totally  new  kind  of  country,  having  left  behind  the 
moDotonous  plains  with  slightly  sunk  valleys,  and  entcri-d  a,  region  of  accenluated 
relief  and  great  scenic  beauty.  During  the  journey  from  north  to  south  the 
amonnt  of  auow  bad  stvadily  iucreused,  and  0[i  the  [lasSFS  near  Jeknndo  reached  a 
depth  of  almost  a  foot.  The  valley  of  the  Yang-tse  followed  n  Fouth-easterly 
direction,  which  is  that  of  the  general  strike  of  the  mountain  rangeu  and  geological 
fomiations.  About  Tom-hum-da  (Tong-bou-mdo  of  Gretmrd),  the  place  of  the 
murder  of  Butrenil  de  Rblns,  the  scenery  was  particularly  fine,  and  would  be 
striking  even  in  Switaorlatid.  The  valley  of  the  Yang-tse  has  no  counterpart 
among  the  Swiss  valleya.  The  river  is  the  sice  of  the  Rhine  above  the  Lake  of 
Constance,  but  while  the  valley-floor  i*  only  a  quarter  uf  a  mile  wide,  the  slopes  on 
either  band  rise  to  heights  of  over  ^000  feet,  at  an  average  angle  of  some  40°.  The 
liver  flowed  quietly,  and  was  of  a  cWai  green  colour,  unobstructed  by  rocks.  Dr. 
Tafel  had  entertained  hopes  of  continuing  bis  way  sooth  to  the  bend  of  the 
Saiipo,  croaaing  the  mountains  to  Shimong  (near  the  river's  exit  into  the  plains 
of  Upper  Assam),  and  proceeding  by  the  Tila-la  iu  the  direction  of  Sechuan.  But 
thia  plan  failed  owing  to  the  refusal  of  his  men  to  go  in  that  direction,  and  he  was 
(berefbre  compelled,  like  Rockbill  and  A^K,  to  take  the  route  to  the  wutb^east. 
He  pasied  through  a  famine-atrieken  district,  and  met  with  some  opposition,  but 
waa  able  to  proceed  with  the  sopport  of  a  Cbinese  official,  reaching  Ta-taien-lu  with 
fourteen  animals  out  of  the  twenty-rnur  with  which  he  had  left  Bining-fu. 

Captain  D'Ollone  in  Weatem  China. — The  July  number  of  La  GSographie 
prints  information  from  this  traveller  (i/ournu/,  vol.  39,  p.  222),  stating:  that  he  had 
traversed  successfully  the  country  of  the  independent  Lolos,  pruperly  known  as 
Ta  Liang  Shan.  It  is  claimed  that  thifi  is  the  first  time  that  a  Euro[)eau  has  succeeded 
in  crossing  this  country  in  its  entirety,  though  it  will  be  remenibeied  that  so  far 
Uick  as  thirty  years  agoa  complete  clrouit  of  its  borders  were  mode  by  Hr.  Cijltxime 
Baber,  who  brought  back  much  interesting  information  on  the  Lolos,  while  its  fringes 
have  been  touched  by  many  recent  travellers,  including  the  Comte  do  Vaulserro. 
The  district  lies  to  the  ni>rth-west  of  the  upper  Yang-tae,  in  about  10.1°  E.  long. 

KozlofTs  New  Expedition. — The  well-known  Bussian  traveller  Kozloff  has, 
we  learn  from  Prfcmiunna  Millrilungen,  just  started  on  a  new  eipedition  to 
Central  Asia,  lie  will  proceed  to  Kuku-nor  by  way  of  Kiakhia  and  the  Ordos 
country,  and  intends  to  establisli  a  geodetic  etiition  on  an  island  in  the  lake.  Aft«r- 
wsrds  he  (nvpoees  to  continue  his  former  eiplorationa  by  a  journey  through 
Eutem  Tibet  to  Western  China. 
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The  Geyser  of  Atami.  Japan ;  Periodicity  of  Eruption. — The  question 

of  the  periodicity  of  the  eru[>tioa  of  gey^ts,  though  long  tbe  Eubjecl  of  Rtudj, 
had  Dever  been  thoroughly  cleared  up.  A  Btriking  example  of  &  gojaer  with  m 
remarkably  reguhir  ]teriod  ia  that  of  Atami,  8ituat<3d  on  the  oaateru  slope  of  the 
coaat  range  of  lai:,  Japan,  the  phenomena  of  which  have  lately  been  investigated 
by  Mghbtb.  Honda  and  'I'erada,  lecturerB  in  the  Tokyo  Imperial  University  (Puhl. 
Earthquake  InveBtigalion  Commitlee,  No.  22  B,  Art.  4,  1906).  In  this  case  there 
are  alleroale  projt^ctiona  of  hut  water  and  ateam,  usually  five  times  in  fairly  r«pid 
euccessioc,  while  the  whole  composite  eruption  is,  under  ordinary  circumiitances, 
repeated  five  times  in  a  day  and  uight.  Kecords  were  obtained  of  the  mode  of 
auc<;a»ion  of  the  phaaeb  by  an  ingeniously  ooDtriyed  self- registering  apparatus, 
and  these  are  reproduced  with  the  [laper.  They  show  in  a  striking  way  the  various 
series  of  "  intermittencos,"  as  tbe  repetitions  of  individual  phenomena  are  termed 
by  the  writers,  which  make  up  one  eruption.  The  apparatus  was  so  arranged  as 
to  record  separately  the  outtlows  of  water  aud  steam,  and  the  diagrams,  whfn  eo 
superposed  as  to  brin^  their  abM;ise»  [representing  time)  into  coincidence,  show 
clearly  the  regular  atl-cmation  of  the  two  phenomena.  Bi-sides  the  ordinary 
eruptions,  there  is  an  abnormal  outburst  known  as  nagawaki,  in  which  the  wat«r 
and  steam  come  out  incessantly  fur  about  twelve  hours-  la  years  roost  noticeable 
fur  this  anomaly,  it  has  occurred  almost  monthly,  though  tbe  automatic  records 
kept  continuously  from  lOO'l  to  the  date  of  writing  only  revealed  four.  These  all 
began,  suddenly,  at  the  same  phase  of  an  ordinary  eruption,  and  a  centre  of  low 
aUnoapheric  pressure  was  approaching  from  the  Pacific  in  each  case.  A  great 
decrease  In  activity  was  ni^ted  in  1W4,  obviously  as  a  result  of  the  boring  of  new 
wells  in  the  neighbourhood,  and  the  frequency  again  inctoased  with  the  slopping 
of  aume  of  these.  Existing  theories  being  insufficient  to  exphun  the  exact  manner 
of  the  erupUon,  th«  writers  oiperimeiitcd  with  models  formed  of  tauks  and  pipes, 
and  at  hut  succeeded  in  satisfactorily  reproducing  the  phenomena.  'J'be  result 
[xjinlH  to  the  following  as  tbe  most  probable  explanation:  Tbe  water  is  beat«d  in 
an  undei^round  cavity  connected  with  tbe  vertical  pi[>e  of  the  geyser  by  a  canal, 
which  is  also  connected  (by  a  side  canal)  with  a  second  cavity,  in  which  the  water 
ia  at  a  luwec  temperature.  After  the  pressure  in  tbe  firat  cavity  ia  teiuporatiiy 
reduced  by  an  eruption,  the  colder  water  lluws  in  from  tbe  side  canal  and  momentarily 
stops  it,  this  being  repeated  until  enough  cold  wat«r  has  been  admitted  to  entirily 
quench  the  activity  for  a  time. 

ATKICA 
The  KirerYo  from  Damjiri  to  Hadeija  and  Eano.— The  acoompaDying 
sketch-map  is  reduced  from  a  survey  by  Lieut.  U.  Seeker,  who  sends  us  the 
foUowiug  notes  respecting  the  hydrography  of  Ihe  river  in  the  portion  iu  question. 
>■  Wheu  1  started  Iroin  Damjiri  on  November  24,  lUOd,  the  river  was  full  and  at  its 
highest.  'I'he  velocity  of  the  currents  was  nowhere  more  than  1  mile  per  hour 
betweun  that  place  and  Kano,  and  was  nowhere  su  strong  as  to  prevent  a  canoe 
being  inddled  against  it.  On  reaching  Hadeija  the  river  was  commencing  to  fall, 
and  consequently  from  that  iovra  to  Kano  tbe  current  waa  not  nearly  so  strung, 
I.e.  sluggish,  also  poles  could  be  made  use  of,  which  made  progress  a  great  deal 
faster,  and  in  favourable  reaches  the  sail  was  of  great  assistance,  but  wuuld  have 
been  more  so  if  of  larger  dimensions.  Soundings  were  frequently  taken,  and  arc 
marktd  on  the  sketch.  The  river  varied  cuusiderahly  in  width  between  Damjul 
and  Hadeija,  and  in  many  places  the  banks  were  under  water.  Aneroid  readings 
were  taken  early  each  morning,  but  owing  to  the  variability  of  the  temperature  at 
this  titue  of  tliu  year  they  are  not  to  be  trusted,  and  I  have  not  included  them  in 
the  sketch.     The  bed  of  the  river  is  entirely  free  from  rooks,  and  only  in  8  few 
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«  there  to  be  fuuad  stump6  of  trees  of  any  great  aiEe,  and  they  are  eadly 
located.  After  Che  river  haa  be«n  pKiperly  oleared  and  deepened,  I  balievB  it  would 
be  quite  practicable  for  a  aCvaiu  cauoe  to  go  from  Damjtri  to  Knno  when  the  river 
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is  al  its  TuU  iiol 
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ousider  the  Yo  river  could  be  eaaily  made  navigable  by 
of  a  cortaiu  nmouiit  of  Inbour,  devoted  to  clL'iiruig  bj)<)  wblening 
i  inarsheB,  and  deegieiiing  it  in  placos,  whioli  could  easily  be  done 
owing  to  the  nature  of  its  bed  at  these  spots.  1  coDHider  the  fact  tliat  tba  river 
ia  in  places  blocked  by  weeds,  and  in  others  gradually  silting  up,  is  due  to  the 
native  pracUce  of  erecting  Gsh-dauis  completely  aorow  the  stream,  which  have  the 
effect  of  damming  the  Boiv  by  collecting  a  larv:e  amount  of  n'ee<<,  eli:.,  and  they  also 
divert  the  true  course  of  the  stream,  causing  the  wal«r  to  ovorSow  and  form  large 
nurshes.  Also  lug  bridges  are  used,  which  a^eo  collect  weeil  as  above  staled.  I 
believe  the  above  hnji  a  griiat  dual  to  do  wilh  the  receding  of  the  water  in  Lake 
Chad,  and  if  it  Is  the  general  custom  tu  use  these  fish-dams  in  other  rivers  which 
fesd  Lake  Chad,  ao  eiiornioua  quantity  of  water  must  bs  diverted.  There  is  no 
reason  why,these  dims  should  be  used,  fur  where  the  river  is  loo  deep  for  thur 
erection  by  the  nalives,  they  make  use  of  fiah-lrapa,  placed  near  the  banks,  which 
do  not  interfere  \¥itli  the  flow  of  water  to  any  extent,  and  this  could  also  be  done 
elsewhere.  Poles  could  not  be  ussd  practically  the  whole  of  the  way  from  Damjiri 
to  HadeiJB,  the  depth  being  too  great.  SLe  canoe-men  paddling  against  the  stream 
are  not  enough  to  make  fail-  progress  with  the  deacription  of  canoe  in  use ;  but  ten 
could  be  easily  eniplojeJ." 

Captain  Len&nt's  Expeditioit. — Information  of  this  traveller's  movements 
(of.  Journal,  vol.  M,  p,  401)  down  to  March  20  of  this  year  is  given  in  the  July 
number  of  Lti  (l^jmphu.  At  the  date  mentioned  he  was,  with  most  of  the 
pertonnd  of  his  eipediticoi,  at  Lai,  on  the  Logone.  He  exprosseil  on  opinion  advene 
to  the  land  (onte  from  the  Congo  to  the  Shari,  which  necesdl&l«s  a  trannt  of  sixty 
days  through  a  diilicutt  country,  and  suggested  the  utlliEation  of  tlie  Babr  Bare  from 
a  t>oint  below  the  rapids  to  Fort  Lamy.  This  would  reduce  the  portage  to  nine 
days.  Surveys  and  other  sludiee  of  the  region  between  the  Sanga,  Logone  and 
Shari  were  being  carried  out  by  the  lender  and  his  assistant:?.  Somewhat  later  newii, 
given  iu  thei)Kper/i(  Colt/niiih  of  August  7,  is  to  the  eSect  that  Captain  Leofant  left 
Lai  on  April  16,  and  made  his  way  to  Camct,  on  the  Mam  bore  branch  of  the  Sanga, 
examining  en  ruuti:  an  important  right-bank  tributary  of  the  Logone  named  I'ende 
(partially  explored  earlier  in  the  year  by  Captain  Fcriquet),  which  is  said  to  offer  tbe 
best  route  yet  discovered  bi-tween  the  basins  of  the  Congo  and  Lake  Chad.  It  rises 
west  of  tbe  Yade  mountains,  and  flows  for  somedistacce  east  of  north,  before  making 
a  wide  sweep  to  join  the  Logooe  under  the  name  Bandiil.  It  traverses  a  compara- 
tively thin  forest  which  does  not  approach  within  50  to  100  yards  of  the  et 

Tlie  Okavango  and  the  Foimer  Lake  Ngami.— We  have  been  faroured 
by  the  Colonial  Office  with  extracts  from  two  reports  by  Mr.  Ealph  Williams, 
resident  commissioner  of  llie  Bechuanaland  protectorate,  on  journeyti  made  by  bim 
in  the  north-western  part  of  the  protectorate.  One  of  thtse  deals  with  the  r^mt 
of  the  lower  Okavango  and  its  relations  with  the  baun  once  filled  by  Lake  Ngami, 
but  which,  as  is  well  known,  has  been  for  some  years  virtually  a  dry  expanse 
of  reeda.  Tbe  various  branches  of  the  nver  are  described  at  some  length,  as 
Mr.  Williams  says  that  current  ideas  regarding  the  hydrography  of  Uie  region  ore 
very  faulty.  But  he  describes  the  river  system  ill  a  way  which  agrees  generally 
wilh  Passargu's  account  (to  which  he  makes  no  reference),  while,  apart  from  the 
l<:ss  of  water  in  the  old  lake-basin,  oven  Dr.  Livingstone's  original  acoount 
at  the  time  of  the  first  discovery  of  Ngami  is  in  the  main  fully  substantiated. 
Mr.  Williams  speaks  of  the  Ukavango  as  "a  vast  river  rivalling  if  not  exceeding 
in  volume  the  joint  waters  of  the  Chobe  and  Zambesi  at  the  Victoria  lalla,"  a 
description  which,  it  may  be  supposed,  is  applicable  only  to  a  very  limited  j>erio<l 
of  the  year,     lie  thinks  that  the  bed  of  the  marshes  into  which  the  river  spreads 
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must  be  hhlj  hard,  as  a  vast  quantity  of  water  emerges  at  yarious  points  south 
and  east  of  them,  though  very  little  ever  finds  its  way  to  the  lake-bed.  To  the 
east  the  outlets  are  given  as  the  Kuruman,  Machabe,  and  Boro.  All  the  water  of 
the  first,  and  a  portion  of  that  of  the  two  last,  enters  the  Mababe,  which  flows 
north-north-east,  but  does  not,  Mr.  Williams  says,  form  a  waterway  to  the  Ohobe 
(Linyanti),  as  has  sometimes  been  supposed.  The  greater  part  of  the  water  of  the 
Machabe  and  Boro  forms  the  Tamalakan — the  upper  course  of  the  BoUetlo. 
Mr.  Williams  lays  stress  on  the  fact  that  not  a  drop  of  water  finds  its  way  to 
the  site  of  Ngami  from  the  Tamalakan,  but  this  was  recognized  by  Passarge,  while 
Livingstone,  in  whose  time  a  shallow  arm  of  Ngami  ran  north-east  to  the  Tamala- 
kan, expressly  says  ('Missionary  Travels,'  p.  67),  that  it  had  never  been  observed 
to  flow  either  way,  though  he  suggests  that  "  if  the  lake  ever  becomes  lower  than 
the  bed  of  the  2ouga  [Butletle],  a  little  of  the  water  of  the  Tamunak*le  might  flow 
into  it  instead  of  down  the  Zouga.^*  This  is  exactly  corroborated  by  Mr.  Williams, 
who  says  that  in  the  event  of  a  big  rise  of  waters,  the  channel  connecting  the 
Tamalakan  with  the  site  of  the  lake  *  forms  **  a  backwater  in  the  direction  of"  the 
latter.  Apart  from  this,  the  only  channel  by  which  any  water  now  finds  its  way 
to  the  Iske-bed  is  the  Gunere  (apparently  the  Siroe  or  Home  of  Passarge's  map), 
for  the  Taukhe,  or  Tioghe  (spelt  "Tlhaoge'*  in  Mr.  Williams's  report),  now 
never  reaches  it.  Nothing  is  said  as  to  the  overflow  from  the  Okavango  to  the 
Linyanti  seen  by  Major  Gibbons  and  Mr.  Percy  Reid,  Mr.  Williams's  journeys 
having  apparently  not  extended  so  far.  On  one  of  them  he  travelled  from  Tsau 
(south  of  the  Okavango  marshes)  to  the  Victoria  falls  via  the  Mababe  and  Lin- 
yanti, and  found  the  route  quite  practicable.  It  is  therefore,  he  says,  to  be 
recommended  as  a  means  of  access  to  the  north-western  part  of  the  protectorate 
in  preference  to  the  difficult  desert  route  from  Palapye  to  the  Botletle.  We  have 
also  received  a  copy  of  some  voluminous  notes  on  the  native  history  of  the  region, 
collected  by  Mr.  J.  EUenberger  from  old  people  of  the  Batawana  tribe. 

AMEBIOA. 

Besearches  in  the  South-West  United  States.— In  the  summer  of  Isst 

year  Mr.  D.  W.  Johnson  made  a  trip  through  some  of  the  less  accessible  parts  of 
the  Western  United  StateF,  in  New  Mexico,  Arizona,  and  Utah,  with  a  view  to 
securing  data  which  might  help  to  elucidate  the  pbyfeical  history  of  the  region. 
He  has  briefly  sketched  the  results  in  the  Technolftgy  Quarterly  for  December, 
1906  (vol  19,  No.  4),  and  has  favoured  us  with  a  reprint  of  the  paper.  One  of  the 
poiDts  studied  was  the  origin  of  the  volcanic  buttes  in  the  Mount  Taylor  district. 
New  Mexico,  made  classic  by  the  report  of  Major  C.  E.  Dutton.  This  observer 
had  described  the  buttes  as  possessing  vertical  columnar  structure,  but  had  con- 
sidered them  as  volcanic  necks — an  interpretation  which  had  been  contested  by 
some  recent  writers,  who  found  a  difficulty  in  supposing  such  necks  to  have  been 
forced  up  through  slightly  disturbed  sedimentary  beds.  Mr.  Johnson's  examination 
leads  him  to  pronounce  the  buttes  as  undoubted  volctnic  necks.  The  more  or  less 
vertical  columnar  structure  shown  by  many  of  them  he  ascribes  to  the  columns 
having  developed  at  right  angles  to  the  floor  of  the  crater,  which  would  act  as  the 
cooling  surface  for  the  upper  ]X)rtion  of  the  neck.  The  necks  are  more  or  less 
cjltudrical  in  shape,  and  have  come  up  from  unknown  depths,  without,  in  most 
cases,  in  the  least  disturbing  the  surrounding  sediments.  From  the  northern  end 
of  the  Bradshaw  mountains  the  party  started  with  waggons  across  the  deserts  to  the 
north,  turning  east  and  north-east  to  ascend  the  great  Mogollon  escarpment  to  the 


*  This  backwater  is  said  by  Mr.  Williams  to  be  known  as  Komane,  a  name  which 
appears  in  Passarge's  map  as  that  of  a  channel  to  the  north-east  of  the  Mabalie  flats. 
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plateau  above.  Hence  they  went  to  the  San  Francisco  mountain  (12,794  feet),  m 
old  volcano  which  shows  distinct  traces  of  former  glaciation,  especially  in  the  form 
of  a  splendid  cirque  eroded  loto  the  very  centre  of  the  mountain.  Even  at  the 
present  day  snow  lies  on  the  higher  levels  and  in  sheltered  places  nntil  well  into 
the  summer.  Hence  the  party  descended  rapidly  into  this  Colorado  caiion,  wheie 
they  were  nearly  prostrated  by  the  intense  heat.  Studies  made  throughoat  the 
plateau  region  showed  that  the  so-called  period  of  basalt  outflow  ia  really  dimble 
into  five  or  six  distinct  periods,  while  Prof.  Davb*s  observations  regarding  the 
recent  revival  of  erosion  in  the  grand  cafion  region  were  confirmed.  The  crosang 
of  the  desert  between  Lee^s  ferry  on  the  Colorado  and  the  Kaibab  plateau  to  the 
west  was  a  matter  of  difficulty,  but  valuable  observations  were  made  in  the  regioo, 
conOrming  the  idea  that  the  faults  and  folds  of  the  plateau  province  are  much 
older  than  the  present  Colorado  river.  Mr.  Johnson  hopes  to  publish  the  retulti 
of  the  trip  in  a  series  of  papers  and  reports. 

AirSTSALABIA  AVD  OCEANIC  ISLANDS. 

Belies  of  Early  Voyages  to  Western  Australia.— The  Adelaide  ^e^fer 

of  June  15,  1907,  contains  information  of  the  discovery  on  Dirk  Hartogs  isliDd  of 
two  posts,  the  history  of  which  is  connected  with  the  earliest  European  voyages  to 
the  coast  of  Western  Australia.     The  Begister  states  that  the  poets  are  to  be 
attributed  to  Dirk  Hartogs  (the  first  Dutch  navigator  to  reach  the  western  coast) 
and  Ylamingh  respectively ;  but  though  one  at  least  of  the  poets  was  no  doabt 
connected  with  the  record  of  their  voyages,  the  statement  as  it  stands  seems  some- 
what incorrect.    It  is  also  a  mistake  to  pay,  as  does  the  writer  in  the  BegiHer,  thit 
the  original  records  were  concerned  "  with  the  first  authenticated  landing  of  white 
men  on  any  part  of  the  coast  of  Australia,*'  for,  as  has  been  shown  by  Prof.  Heeres 
in  his  memoir  on  the  Dutch  voyages  to  that  quarter  of  the  globe,  there  are  yarioos 
references,  in  the  journal  of  the  voyage  of  Carstenszoon  in  1623  to  the  Gnlf  of 
Carpentaria,  to  the  previous  voyage  of  the  Duifken  (1606),  including  the  definite 
statement  that  at  one  of  the  points  touched  at  the  men  of  the  Duifken  had  ''made 
a  landing  **  (op,  cit,^  p.  43).    The  facts  regarding  the  records  on  Dirk  Hartogs  island 
may  be  briefly  recapitulated.     A  tin  plate,  originally  fixed  to  a  post  by  that 
navigator,  with  an  inscription  recording  his  visit,  was  found  by  Ylamingh  in  169T| 
and  taken  to  Batavia,  being  replaced  by  another  on  which  the  original  inscription 
was  copied,  and  a  further  record  of  YlamingVs  own  visit  added.     This  was  found 
in  1801,  during  the  visit  of  Baudin*s  expedition  in  the  Qeographe  and  NaturaW^^ 
by  Captaia  Uamelin  of  the  latter  vessel.    It  was  half  covered  with  sand,  and  ^^ 
it  was  part  of  an  oaken  post,  to  which  it  had  apparently  been  once  fixed.    Cap^^ 
Hamelin  bet  up  a  new  post,  to  which  Ylamingh's  inscription  was  fixed,  and.   *^ 
left  a  record  of  bis  own  visit  on  a  plate  set  up  in  the  north-east  part  of  the  I^^ 
(Peron,  *  Yoyage  de  Decouvertes,*  vol.  1,  pp.  194, 195).    On  the  visit  of  Loix-^ 
Fre}cinet  (himself  a  member  of  Bandin's  expedition)  to  the  same  spot  in    ^^ 
during  the  voyage  oF  the  Uranie  and  Fhysicienne,  Ylamingh's  inscription, 
in  turn  removed,  the  navigator's  intention  being  "de  soustraire   tm  docup^-^ 
historique  pr^cieux  k  une  perte  probable  et  prochaine  "  ('  Yoyage  autour  du 
Historique,'  vol.  1,  p.  482).     It  was  handed  over  by  him  to  the 
Inscriptions  et  Belles-lettres,  but  some  nnceitainty  seems  to  prevail   as 
ultimate  fate.    It  will  thus  be  seen  that  neither  of  the  posts  now  found  (c 
which  is  said  to  be  of  Baltic  pine)  can  with  any  probability  be  attributed 
Dutch  voyagers,  but  one  at  least  would  seem  to  be  that  set  up  by  Hamelin  in 
One  of  the  posts  contains  a  cluster  of  nails,  reproducing  the  name  King  an( 
year  1822,  this  being  the  date  of  the  visit  of  Captain  Philip  Parker  King 
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locality,  during  hU  survey  of  the  coiwta  of  Wcatem  Auatralia.  CajiUln  KJDg'a 
narratiTo  (vol,  2,  p.  179)  meutioos  Iho  discovery  of  two  poeta  on  the  north-west 
point  of  the  igland,  and  his  name  and  the  dat«  would  aeem  to  have  been  aCGxed  to 
one  of  them.  Beneath,  the  name  Roe  is  cut  into  the  wood,  and  tlita  evidently  refers 
to  Limit.  J.  S.  Roe,  b.V.,  who  waa  serving  under  King  at  thn  time,  and  (according 
to  tha  Stgiilfr)  became  Snrveyor-Goiierftl  of  Wefllom  Auatralia, 

A  Shipwreck  on  the  Crozets.— Mr.  J.  H.  Bull,  well  known  in  connection 
with  whahng  voyages  to  the  Antarctic,  especially  that  in  which  Mr.  Borch^evink 
took  part  in  1t^94-if5,  lately  underwent  the  eE]>ori«noe  of  ahipvreck  and  (let(>ntion 
for  some  weeks  on  the  rsmute  Crozet  ialanda,  in  the  southern  ludian  ocean.  He 
described  Ibe  voyage  and  the  occurrences  connected  with  it  before  the  Victoria 
Branch  of  the  Royal  Geographical  Society  of  Australasia  in  March  last,  and  has 
favoured  us  with  &  copy  of  Iiia  Icclurc.  The  voyage  was  organized  by  Mr.  Bull  and 
a  small  number  of  friends  for  the  pur|io*<c  of  whaling  and  sealing  in  aoutliom  waters, 
and  the  adventurcra  Fecureil  the  sniall  Mshooner  Catherine  for  this  object,  one  of 
thsir  number,  a  young  Norwegian  seaman,  Captain  A.  H.  Ree,  sailing  as  master. 
The  plan  was  lt>  try  for  sea-elephants  at  Kerguelan  and  neighbouring  iBlandx,  and 
afterwards  to  eitend  operations  to  New  Zealand  ivatera  and  various  South  Eoa 
islands.  'Ilie  expedition  left  Norway  on  August  23,  190(>,  and,  after  touching  at 
the  Cape,  s'eered  for  the  Croeets,  where  the  ship  anchored  in  American  bay, 
Pospesxlon  island,  on  November  35.  All  went  well  till  December  S,  when  the  bad 
weather  commenced  which  culminated  in  the  total  loss  of  the  ship,  the  crow,  how- 
ever, lauding  in  safety.  A  few  of  the  stores  ware  saved,  and  theae,  together  with 
some  damaged  flour,  etc.,  obtained  from  a  dep^t  established  nome  time  before  on  the 
((lands,  as  well  as  pen^ins,  albatroes  eggs,  and  other  productions  of  the  group, 
jireciuded  any  immediate  risk  of  starvation,  thoogh  the  prospects  of  speedy  rescue 
were  exceedingly  remote.  Captain  Kee  therefore  pluckily  det«nninod  to  sail  in  search 
of  help  in  one  of  the  ship's  boats,  which  was  rendered  almost  oa  buoyant  as  a  life- 
boat by  tiiinf!  lift^bclts  round  it,  while  a  cover  of  canvas  decked  it  over  almost 
completely.  Two  of  the  seamen  accompanied  him,  eleven  in  all  remaining  at 
American  bay.  The  adventurous  voy^p  happily  proved  successful,  rescue  being 
brought  by  the  S.B.  Taruktna,  which  conveyed  the  (larty  in  safety  to  Hobart. 
Mr.  Bull  added  some  notes  on  the  Crozets,  which,  he  says,  showed  many  traces  of 
volcanic  origin.  Grass  grows  luxuriantly  in  places,  and  ivould  supply  good  fodder 
for  sheep  and  goata.  Bird-life  is  abundnnt,  though  the  number  nf  species  is  limited. 
Remains  of  the  sealing  establish meol«  formerly  existing  in  the  group,  hut  long 
abandoned,  were  seen  in  almost  every  bay.  Wl-  have  also  received  amanuscript  map 
by  Captain  Rae,  showing  American  bay  and  the  adjacent  jnrts  of  PosseHsioD  island. 
FOLAB  SKOIOKB. 
Mr.  HarrUon'a  Arctic  Expedition.— The  following  rommunication  haa 
been  received  by  Sir  Cltnienta  Markhara  from  Mr.  Alfreil  H.  Harrison  (Joumn/, 
Vol.  87,  p.  0.15;  vol.  28,  p.  512).  dated  Fort  McPheraon,  Peel  river,  Maekenirie 
river,  June  17,  1907.  "I  have  bad  a  lip-top  time,  and  done  much  work  during 
the  winter,  not  in  the  quarter  I  should  like  to  Ix),  but,  under  the  circumstances,  in 
the  best.  Nothing  arrived  at  Hersche!  island  aft^r  writing  to  you,  and  so  I  engaged 
nativi^s  and  took  my  whale-boat  with  two  uthera  into  the  Eskimo  lakes.  I  came  up 
here  from  Herschol  island,  and  managed  to  got  a  few  Bupplies,  paying  as  much 
as  £4  for  50  lbs.  of  flour.  1  hod  a  number  of  cartridges  and  rifles,  etc.,  here, 
which  I  took  with  me,  and  two  good  Huskio  bunterH,  who  had  a  whale-boat  each. 
On  September  20  1  started  down  the  east  branch  of  the  Mackenzie,  t«  about  6B°  40* 
taC,  where  I  reached  a  river  which  took  me  about  20  miles  e»)>t  into  a  large  lake 
some  15  miles  long.     Here  we  left. our  whale-boat,  and  made  a  portage  of  'J5  miles 
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he  north  elde  of  Eskinio  lake,  which 
a  north  aii'l  pouth.  Id  &  sinail  river  coanecting  it  with  another  Iftrge 
lake,  we  were  fortunate  in  Ending  plenty  of  Ssh.  There  wan  no  gAine  whatever 
in  the  couDiry,  and  here  we  lc<ok  sixtjr-fire  fo  Mventy  white  fish,  weighing  2  lbs. 
each,  out  of  i-ne  net  each  visit;  so  I  decided  to  winter  here.  The  fiah  lasted  well 
into  .Januiiry,  huC  an  soon  tie  the  suq  came  back  ftgain  \ie  couM  not  catch  a  fiah 
either  in  niita  or  on  hooks.  During  the  winter  I  got  four  occultaliona  at  my  winler 
campe,  and  many  ohservationg,  doing  triangulation  at  three  stations  about  25  tnilefi 
apart.  I  went  to  the  coast  in  January,  and  epent  some  tim«  there,  storm-bound 
mnflt  of  the  time,  reaching  the  Arctic  ocean  in  lat.  fi9°  43',  long.  133",  about 
10  niilea  east  of  Tokea  poinL  I  travelled  along  the  coast  in  bith  directiona  for 
three  weeks,  returning  to  nj  winter  camp  by  another  ronte,  rettcbiug  it  at  the  end 
of  February.  I  carefully  surveyed  the  routes  I  look,  and  have  the  heightB  of 
land  passed  over,  also  the  timber-line.  During  this  trip  we  bod  the  coldest  weather, 
making  the  travelling  easy  for  the  dogs;  the  thermometer  registered  -62"  nix 
February  18,  this  beiaK  the  coldest.  On  the  whole,  it  was  a  mild  winter  compared 
with  1!H)>>.  Od  March  'Z5  I  started  a^ain  with  all  my  dogs  and  men  and  three 
»ledgi«,  and  did  intend  to  go  by  the  lakes  to  Liverpool  bay,  and  bo  connect  my 
observations  with  cl>08e  taken  in  July  at  Baillie  islands.  Unfortunately,  we  conld 
not  get  any  game  or  Ssh,  ao  I  had  to  turn  to  the  coast  in  long.  130°  59'  22"  and 
lat.  ey  43'  22".  Here  we  made  a  [xirtage  of  one  long  day  in  the  bay  between 
P'lint  Warren  and  Phillips  islands.  I  failed  to  find  any  inlet  there  as  marked 
on  tbe  maps,  and  I  heard  from  all  the  natives  who  bunt  that  country  that  no  tQcli 
inlet  exists.  We  went  along  the  coast  t»  Richard  island,  reaching  the  coast  i'ic) 
on  April  12,  and  the  east  branch  of  the  MackenBJe  river  on  May  10.  Daring  the 
whole  of  this  time  there  was  plenty  of  open  water  25  miles  from  land,  and  a  very 
deep  water  sky  out  to  sea.  I  made  several  trips  over  the  ice,  and  found  nothing 
but  smooih  floe-ice  everywhere.  I  then  went  up  the  east  branch  of  the  Mackenzie, 
travelling  for  nine  days  without  taking  our  sledges  ashore  once,  thi're  bdng  open 
water  nn  both  sides  of  the  river,  to  where  I  left  my  boats,  and  got  afloat  on  June  1, 
arriving  here  on  tlie  15th.  I  have  taken  a  great  number  of  observations  for  latitude 
and  longitude  and  variation  of  com)>asii,  and  made  a  map  of  the  west  branch  of  the 
Mackenzie,  also  of  the  eastern  branch,  both  of  them  from  Point  Separation,  or  rather 
Arciic  Red  river,  to  the  ocean.  I  have  collected  all  the  itifonniilion  I  can  about 
the  coast-line  I  have  travelled  over,  and  have  made  a  map  of  it,  with  several 
observations.  I  have  alao  made  a  map  of  the  country  extending  from  tbe  eutero 
branch  of  the  Mackenzie  to  130°  09'  22"  W.,  and  from  the  coast  up  to  tiK'  40'  N. 
I  hope  to  send  in  all  my  work  Ibis  fall,  as  soon  as  a  mail  goes  out  of  the  country, 
Mr.  Stefanason,  who  came  down  the  Mackenzie  last  year,  and  is  one  of  the  Anglo- 
American  Expediljon,  came  to  rae  la  Janunrj  for  a  month,  returning  with  me  to 
the  coast.  1  have  aincc  heard  from  him  that  he  was  going  to  join  his  ship,  and 
that  Mr.  LcfEiigweil  made  a  trip  to  Herscbel  island  in  December,  returning  to 
the  ship  at  once.  1  am  hoping  this  season  to  get  to  Uanks  Land,  and  next  spring 
to  make  a  trip  out  on  the  ice.  I  am  very  pleased  with  the  Eskimo  hunters  I  hod 
with  ine  during  the  winter,  and  have  had  no  trouble  whatever,  only  a  little  shortage 
of  food  soineljmes.  I  have  enjoyed  my  work  very  much,  and  feel  very  deeply 
indebted  to  Mr.  Reeves  for  all  tbe  trouble  he  took  with  me  d'lring  my  stay  with  him." 
In  a  second  letter,  written  from  the  same  place  on  July  20,  Mr.  Harrison  dlscuaaes 
the  conditions  in  tbe  Beaufort  sea,  and  gives  what  seem  io  him  reasons  for  believing 
in  the  existence  of  hitherto  ut)known  land  to  the  north.  He  says  :  "  When  you  ate 
60  miles  off  shore  it  is  quite  incredible  where  the  ice  comes  from.  Often,  on 
looking  lack,  nn  open  water  space  that  you  have  just  steamed  over  is  now  a  great 
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ice>field  behind  you,  and  the  rapidity  with  which  the  ice  comes  and  goes  is  won- 
derful. This  is  what  keeps  the  whalers  from  going  far  off  shore^  for  though  it  is 
not  large  enough  to  get  on  to  with  safety,  it  is  not  floe-ice,  but  a  massiye  dark-bine 
ice,  which  even  whalers  have  to  treat  with  respect.  It  is  very  deep  in  the  water, 
and  looks  to  me  as  if  it  had  been  broken  off  very  old  massive  ice  by  being  continn- 
ally  carried  backwards  and  forwards  by  the  wind.  From  my  own  observation  I 
feel  sure  there  is  land  north  of  this,  and  probably  quite  close  to  Prince  Patrick 
island.  It  looks  to  me  like  a  great  Polar  continent.  .  .  .  Everywhere  along  this 
coast  there  is  a  great  quantity  of  drift-wood,  which  comes  from  the  Mackenzie  river 
and  other  small  rivers  on  the  coast  Now,  when  I  was  off  Banks  Land  last  summer 
I  could  not  see  any  drift-wood  whatever,  not  even  the  smallest  sort  of  wood.  This 
surprised  me  very  much,  and  there  must  be  some  reason  for  it.  .  .  .  From  the 
varied  course  the  ice  takes,  it  is  hard  to  understand  why  there  should  not  be 
drift-wood  here,  and  it  could  only  be  kept  off  the  west  shore  of  Banks  Land  by  a 
regular  current.  •  •  •  If  there  was  a  regular  current  running  down  the  west  shore 
of  Banks  Land  from  the  north,  vrith  extensive  ice-fields  north  and  west,  it  must 
bring  large  quantities  of  ice  with  it.  Now,  vessels  that  have  wintered  at  Cape 
Fairy  report  open  water  there  much  earlier  than  anywhere  else  on  the  coast,  and 
round  Nelson  head  I  believe  there  is  open  water  idl  the  year.  I  think  there  is 
a  regular  current  down  the  west  shore  of  Banks  Land  from  the  north,  but  there  is 
probably  land  to  the  north  and  west,  and  this  accounts  for  so  little  ice  coming 
down."  Mr.  Harrison  remarks  on  the  exceptionally  open^character  of  the  sea  east 
of  Point  Barrow  last  year,  owing  to  east  vrinds,  and  thinks  ^that,  once  east  of  the 
pointy  a  ship  could  have  reached  Prince  Patrick  island.  At  the  time  of  writing 
he  was  still  hoping  to  get  to  Banks  Land  this  year,  and  possibly  to  make  a  trip  out 
on  the  ice.  But  recent  reports  indicate  that  he  had  gone  down  to  Edmonton  early 
in  September.  He  has  evidently  done  a  large  amount  of  good  work,  and  it  is  to  be 
hoped  that  he  has  not  been  compelled,  for  any  reason,  to  abandon  his  expedition. 

Captain  Kikkelaen's  Expedition. — The  somewhat  alarmist  reports  regarding 
the  fate  of  this  expedition  circulated  early  in  September  have,  happily,  proved 
xmfounded,  so  far  as  disaster  to  the  personnel  of  the  party  is  concerned.  The 
ship  of  the  expedition,  the  Duchess  of  Bedford,  has,  however,  been  lost — at  "  Fort 
Anxious'* — a  name  which  does  not  appear  in  the  Admiralty  charts.*  The 
first  telegrams,  which  seemed  to  give  some  ground  for  uneasiness,  staled  that  the 
explorers  had  been  away  seventy  days  on  a  trip  to  the  north,  and  that  no  news 
had  been  heard  of  them,  though  one  of  the  dog-teams  had  returned.  A  telegram 
from  Mr.  Stefansson,  one  of  the  members  of  the  party,  soon,  however,  set  all 
anxiety  at  rest,  as  it  stated  that  the  ice-trip  had  been  safely  accomplished.  A 
second  message,  received  at  the  Society  from  Dawson,  on  the  upper  Yukon, 
gave  a  few  additional  details.  It  stated  that  the  sledge  expedition  had  covered 
500  miles,  during  which  the  edge  of  the  continental  shelf  had  been  twice 
crossed.  Soundings  at  a  distance  of  60  miles  from  the  coast,  and  further  out, 
gave  no  bottom  at  630  metres  (344  fathoms).  No  new  land  seems  to  have  been 
discovered,  and  the  statement  that  the  edge  of  the  continental  shelf  had  been  passed 
would  seem  to  lessen  the  probability  of  its  existence  further  out,  at  least  in  the 
part  of  the  Beaufort  sea  traversed  by  the  sledge  party.  In  spite  of  the  loss  of  the 
ship.  Captain  Mikkelsen  still  hopes  to  continue  his  work  for  another  year,  devoting 


*  The  latest  oommunication  from  Mr.  Harrison,  referred  to  above,  states  that  water 
was  fast  gaining  on  the  ship  when  Messrs.  Mikkelsen  and  Lefflngwell  started  on  their 
trip,  and  that  Mr.  Stefansson  and  the  doctor  [Dr.  Howe,  of  Cambridge]  had  soon  after- 
wards to  abandon  her,  saving  all  the  stores. 


446 


THE   MONTHLY   RECORD. 


1908  to  further  siirvofs  aod  exploratiotii  io  the  Beaufort  sea,  and  reaearcbea  iQto  the 
^eoloKj'  and  ethncigrapbj  of  lliu  region.  The  latest  oews  u  to  the  effect  that 
Mr.  StsfoDflson  has  renchod  Victoria,  B.C.,  having  left  Mr.  MikkelneD  and  his  oom- 
[■noioDB  at  Berachel  isUnd  in  Jul7,  aU  well.  He  was  then  engaged  in  making 
sledges  from  the  wreckod  Bhip  with  a  view  to  a  trip  over  the  ice  of  the  Beaufort  sea. 

Dr.  Brace's  Ezp edition.— Some  anxiety  wtm  caused  last  monih  by  news  from 
Rpitubergen  to  the  effect  that  Df.  Ilruce  and  his  party,  who  went  out  early  in 
the  summer  to  Gumplet«  the  resenrcliea  begaa  last  year  on  the  initaative  of  the 
Piince  of  Monaco,  had  failed  to  return  to  the  coast  from  an  expedition  into  the 
interior  of  Prince  Charles  Foreland,  and  that  a  search  for  him  had 'proved  fruit- 
less. Captain  Isacbsen,  who  was  ^ain  this  year  in  charge  of  an  eipeditiou  fitted 
out  by  the  Prince,  returned  to  Tromsoe  on  September  9,  bringing  with  him 
Mr.  Bum  Murdoch,  a  member  of  Dr.  Brucu's  expedition,  who  had  been  left  behind 
by  the  latter  at  the  base  cam))  un  Prince  Charles  Foreland,  and  who  reports  that 
Dr.  Bruce  left  the  base  camp  on  August  V,  to  proceed  overland  to  a  point  near  Cape 
Cold.  On  the  14th  some  cf  bis  cumiianions  came  back  for  more  provisions,  whilst 
a  note  left  by  Dr.  Bnice  at  Cape  Cold,  and  dated  August  33,  stated  that  be  hoped 
to  be  back  at  the  camp  on  the  28th.  News  of  tha  Iravelli'r's  safe  arrival  at  Tromsoe 
was  received  on  Sejitember  23.  A  search  aeeina  tii  have  been  organized  by  the 
captain  of  a  sloop  which  had  proceeded  to  Prince  Cliarlea  Foreland  to  await  the 
return  of  (he  party,  and  tbix  resulted  in  its  discovery.  Dr.  Bruce  wai  found  in  a 
state  of  much  exhaustion,  but  he  is  said  to  have  recovered. 

Other  Arctic  Expeditions, — Commander  Peary,  who  had  intended  to  start  on 
his  new  expedition  during  the  present  summer,  has  decided  to  postpone  his  departure 
for  another  year.  Mr.  Wellman  also,  who  was  to  have  started  on  his  air-ship  voyage 
towards  the  north  pc-ile  during  last  August,  has  relumed  from  Spitsbergen  without 
making  the  attempt,  the  weather  conditions  not  bavin g  proved  sufficiently  encouraging. 

The  Franklin  Search.— FifdeUi  Anniversary  of  the  Sailing  of  the 
"  Fox." — -With  reference  to  the  correspondence  on  this  subject  which  appeared  in 
the  August  number  of  the  Juurrta!,  it  will  be  of  interest  to  state  that  a  communi- 
cation has  been  received  from  Dr.  D.  Walker,  who  was  formerly  sui^eon  and 
natimiliet  on  the  Fox.  He  says  that  besides  Sir  Leopold  M'Ciintock  and  Sir  Allen 
Young,  he  ia  the  only  survivor  of  the  expedition.  Dr.  Walker,  who  ri^sides  at 
Portland,  Oregon,  in  the  tJnit^d  States,  would  have  been  glad  to  sign  the  letter  to 
Sir  Luopoid  M'Ciintock  had  that  been  practicabii^. 

OBHEBAL. 
Lectureship  in  Ancient  Geogiaphy,— The  University  of  Liverpo<il  has  been 
enablwl  by  munificeot  encouragement  to  establish  a  Lectureship  in  Ancient 
Geography,  the  first  substantive  jxist  of  the  kind  in  this  country.'  '"" 
afforded  by  a  vacancy  in  the  Gladstone  Professorship  of  Greek,  and  the  new  post  is 
to  be  held,  together  with  the  Greek  rrofessorship,  during  the  tenure  of  the  now 
holder  of  the  Chair,  Mi.  J.  L.  Myres,  of  O.tford.  The  combination  marks  a  distinct 
advance  in  the  organization  of  classical  studire,  and  should  |iermit  instructive 
adaptaOon  of  these  studies  to  modern  educational  needs.  It  ia  for  its  contribution 
to  our  knowledge  of  ancient  Mediterranean  life  that  the  study  of  the  Greek  language 
has  in  any  case  its  widest  application;  and  the  more  closely  this  knowledge  is 
correlated  to  our  knowledge  of  the  physique  of  the  Mediterranean  region,  the  better 
both  for  geographers  and  for  scholars.  Liverpool  already  possesses  in  Mr.  Roiby  a 
Lecturer  in  Geography  of  some  standing,  and  the  new  lectureship  is  further  proof, 
if  that  were  needed,  of  the  aiipreciation  in  which  the  more  theoretical  studios  are 
held  in  that  great  centre  of  applied  geography. 


(    **^    ) 


Admiral  J.  F.  L.  P.  Hftclear. 

We  regret  to  record  the  death,  which  occurred  suddenly  at  Ningara  fftUs,  an  a 
reeult  of  benrt-failiire,  towards  the  end  of  Jdy,  of  Admiral  J.  F.  Mscloar,  known 
to  f!s<>s™plie^  f<^r  much  excellent  vork  ui  a  hydrugraphicHl  Kiirreytir,  and  eapB- 
dally  as  haviog  taken  an  important  purt  in  the  fnmouii  voyage  of  the  GhaJlenger. 
He  ha&  been  a  Fellow  of  our  Society  since  1388. 

The  deceased  admirnVn  bent  towards  the  mora  scientiRc  side  of  his  profeesloo  was 
no  doubt  !□  part  inherited,  as  be  was  the  son  of  Sir  T.  Maclear,  for  many  yean 
Antronomer  Itoya!  at  the  Cape,  the  ataunch  friend  of  David  Livingstone,  whuae  geo- 
graphical  labouTS  owed  much  to  his  consiBtent  encoursgeineDt  and  co-oi>erati(iD.  Uia 
■on,  John  Fiot  lioe  Pearsa  Maclear,  was  born  at  the  Ca|ie  in  l^^SO,  and.  entering  the 
Navy  aa  a  cadet  in  1851,  look  part  in  iho  Kaffir  war  of  thiit  year,  nnd  subsequently 
in  the  CrimesQ  war,  fur  which  be  received  three  ilifTerent  mcdalo,  with  the  Sebas- 
lopol  clMp.  After  further  Berrice  on  the  Red  sea,  the  Cbioa  ulation  (where  he 
took  part  in  the  capture  of  the  't'ahu  forte,  receiving  the  medal,  with  clasp),  and 
in  tbe  Blast  Indies,  be  took  part  in  the  Abyssinian  Blxpedition  of  \%(Vi,  and  for  his 
tervices  in  tbia  campaign  received  the  medal  and  attained  the  rank  of  Commander. 
He  bad  by  this  time  displayed  a  marked  aptitude  for  hydrogrnphical  work,  and  on 
tlie  commiSBioning  of  the  Challenger  under  Sit  George  Nare*  in  1872,  he  was 
^ipointcd  commander,  in  which  capacity  be  did  bin  full  xhnre  of  the  iicientilic  work 
of  the  voyage,  at  (he  cloee  of  which,  in  18Tf!,  be  was  promoted  to  be  captain. 
When,  in  1ST9,  Sir  O.  Nares  rcliaquiuhed  tLe  command  of  the  Alert  during  her 
nirreying  voyage  to  the  Straits  of  Magellan  and  othiir  parts  of  tlie  southern  bemi- 
g{ihere^  be  was  succeoded  by  Captain  Moclear,  under  whose  direction  the  objects  of 
the  voyage  were  successfully  completed.  Ho  was  in  command  of  tbe  survey  ship 
Fljti<'9  fM  from  1882  to  1887,  and  carried  out  a  largo  amount  of  eicellent  work 
of  various  kinds.  Us  became  a  refir-adaiiral  in  1891  (in  which  year  be  retired), 
being  promoted  to  vice-admiral  in  1807,  and  admiral  in  1W3.  During  the  latter 
pftrt  of  his  life  he  was  engaged  in  the  preparation  of  sailing  directions  for  the 
hydrographicnt  deinrtment  of  the  Admiralty,  particularly  tbe  portions  of  the 
"Arctic  pilot"  dealmg  with  the  waters  north  of  Ruio]>o  and  America.  These 
-Tolames  bear  abundant  evidence  to  the  industry  with  which  he  had  made  himself 
acquainted  with  the  extensive  literature  of  Arctic  voyages,  bis  knowledge  of  whiclj 
was  probably  as  intimate  as  that  of  any  of  his  contemporaries. 

Admiral  Maclear  was  afSicted  during  his  latter  years  with  almost  total  deafness, 
ftu  affliction  which  be  bore,  however,  with  much  cheerfulDeas.  His  invariable 
courtesy  and  quiet,  unassuming  manners  must  have  struck  ail  with  whom  he 
WM  brought  in  contact.  He  married,  in  1878,  a  dsugbl«r  of  the  late  Sir  John 
Herschel,  of  whom  hie  father  had  been  a  close  friend  and  coadjutor  during  his  life 
at  tbe  Cape. 

The  Sul  of  Dniunore. 

Lord  Dnnmore,who  bad  been  a  Fellow  of  the  Satiety  since  1860,  and  who  died 
on  August  27  at  tbe  Manor  House,  Frimley,  near  Coml>erley,  was  bom  on  March  24, 
1841,  and  succeeded  bis  father  (tbe  ii;ttb  enrl)  in  tbe  earldom  of  Dunmore  and  the 
otherfamily  honoura  whenn  little  over  four  years  of  age.  He  noon  displayed  a  strong 
taste  for  travelling,  hunting,  and  hig-game  shooting,  avocations  for  which  bis  strength, 
Bolivity,  and  fine  physique  pre-eminently  qualiSed  bim.   Lord  Dunmore  had  travelled 
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in  many  parts  of  the  world,  including  Africa  and  the  Arctic  R^ons,  but  his  chief 
fame  as  an  explorer  rests  on  a  year*d  journey,  which  he  made  in  1892  in  compaDy 
with  Major  Roche  of  the  3rd  Dragoon  Guards,  from  Rawal  Pindi  to  Samarkand. 
The  route  lay  across  Kashmir  to  Leh,  and  thenco  by  way  of  the  Karakoram  pass 
and  Banju  to  Yarkaud.     From  Yarkand  Lord  Dunmore  made  his  westward  trip  to 
the  Pamirs  at  an  exceptionally  trying  time  of  the  year  (it  was  aatamn),  trayersing 
the  Taghdumbash,  Little  and  Great  Pamiro,  Aliohur,  a^  Rangkol,  and  retamin^ 
to  Kashghtu-  by  December  1.    These  explorations  were  made  not  long  after  GolovieL^> 
Yonoff  and  Grombchevsky's  movements  in  and  about  the  same  ragkms ;  and  th^ 
mere  fact  of  Lord  Dunmore  having  built  a  rough  bakehouse  with  a  chimney  on  tk^ 
Pamirs  was  magnified  into  the  news  that  the  English  had  erected  a  fort  there,  an< 
led  to  some  suspicious  €hinese  ofiicials  inflicting  much  annoyanoe  on  the 
From  April  9,  1892,  till  January  1, 1893,  between  the  Punjab  and  Ferghana,  Loi 
Dunmore  had  walked  and  ridden  2500  miles,  having  traversed  41  mountain 


and  65  rivers  in  Kashmir,  Baltistan,  L%dak,  Western  Tibet,  Chinese  Turkistan,  Sarik 
kol,  and  the  Pamirii.    Lord  Dunmore's  paper  was  read  before  the  Royal  Geographi 
Society  on  July  3, 1893,  and  in  the  ensuing  discussion  many  interesting  commen 
were  made  by  Mrs.  Bishop,  Mr.  G.  N.  (now  Lord)  Curzon,  and  Sir  Thomas  GK>rd 
The  author*s  book, '  The  Pamirs '  (2  vols.,  Murray),  appeared  the  same  year. 


— » 


The  Bey.  W.  0.  Lawat,  D.D. 

One  of  the  pioneer  missionaries,  whose  labours  have  done  so  much  to  open  u^ 
the  dark  corners  of  the  Earth,  has  passed  away  in  the  person  of  the  Rev.  W. 
Lawes,  whose  work  in  the  Western  Pacific  and  New  Guinea,  like  that  of  hi^K  i^ 
oolle»gue  Chalmers,  who  pre-deceased  him  by  over  six  years,  exercised  an  influence' 
far  beyond   the  sphere  of  his  own  special  calling.      His  contributions  to  thi 
geography  of  the  great  island,  in  which  most  of  the  latter  part  of  his  life  was  spent 
are  well  known  to  members  of  the  R.G.S.,  of  which  he  became  a  Fellow  in  1880. 

Dr.  Lawes*  career  as  a  missionary  began  in  1860,  when,  as  quite  a  young  man 
he  was  chosen  to  represent  the  London  Missionary  Society  as  permanent  resident  ii 
the  island  of  Nine  (or  Savage  island),  which,  till  that  time,  had  <mly  receive 
occasional  visits  from  the  society*s  agents.  Mr.  Lawes  resided  here,  with  his  wife 
for  over  ten  years,  giving  much  attention — as  he  did  in  his  later  sphere  of  action — 
to  the  translation  of  the  New  Testament  into  the  native  language,  as  well  as  to  his 
more  immediate  duties.  In  the  early  seventies  he  was  transferred  to  New  Guinea, 
with  which  the  rest  of  his  active  career  was  to  be  associated.  While  settled  at 
Port  Moresby  and  elsewhere  on  the  south  coast,  he  made  several  voyages  and 
journeys  into  the  interior,  and  acquired  valuable  information  on  the  geographical 
and  other  characters  of  this  part  of  the  inland,  which  was  brought  to  the  notice  of 
the  Society  in  a  paper  printed  in  its  Proceedings  for  1880.  He  continued  to  make 
use  of  any  opportunities  that  ofiered  of  extending  his  knowledge,  and  further  short 
communications  were  printed  in  the  volumes  for  1882  and  1883.  He  took  an 
important  part  in  the  ceremony  by  which  the  British  protectorate  over  south- 
eastern New  Guinea  was  inaugurated  in  1884,  translating  into  the  native  tongue 
the  address  then  delivered  by  Commodore  Erskine.  Shortly  afterwards,  while  on  a 
visit  to  Sydney,  a  public  meeting  was  held  in  honour  of  Dr.  and  Mrs.  Lawes,  to 
whom  a  similar  mark  of  esteem  was  again  accorded  after  Dr.  Lawes'  retirement 
from  active  work  in  1906.  At  the  time  of  his  death,  on  August  6,  he  was  living 
at  Waverley,  a  suburb  of  Sydney.    He  leaves  a  widow  and  three  sons. 
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AddiUoHB  to  the  Library. 

Bj  XDWABD  HXAWOOD,  M.A.,  Librarian,  R.a.8. 

The  following  abbfeyiationt  of  nonns  and  the  acyeotiyM  deriyed  from  them  are 
employed  to  indicate  the  oooroe  of  artiolee  from  other  publioationi.  (}eogxaphical 
names  are  in  each  ease  written  in  f nil  :— 


A.  =  Academy,  Academie,  Akademie. 
Abh.  =  Abhandlnngen. 

Ann.  =  Annalt,  Aimalet,  Annalen. 

B.  =  Bulletin,  BoUettino,  Boletim. 
Col.  =  Ooloniea. 

Com.  =  Commerce. 

C.R.  =  Comptea  Bendns. 

fi.  =  £rdknnde. 

O.  s  Geography,  Geographic,  Geografla. 

Gea.  r:  GeaeUaohaft. 

L  =  Inatitote,  InitittttioiL 

Ii.  =  Isyestiya. 

J.  =  Jonmal. 

Jb.  =  Jahrbooh. 

k.k.  =  kaiaerlioh  nnd  kdnigUoh. 

H.  =  M  itteilnngen. 


liag.  =  Hagaiine. 

Mem.  (Mdm.)  =  Memoirs,  M^moires. 

Met  Om€t)  =  MeteorologicaL 

P.  =  Proceedings. 

B.  =  Boyal. 

Bey.  (Biy.)  =  Beyiew,  Beyne,  Biyista. 

S.  =z  Society,  Sooie't^  Selskab. 

8c.  =  Science(B). 

Sitsb.  =  Sitznngsberioht. 

T.  =  Transactions. 

Ts.  a  Tijdschrifl,  Tidskrift 

V.  =s  Yerein. 

Yerh.  =  Yerhandlnngen. 

W.  =  Wissenschaft,  and  componnds. 

Z.  =  Zeitoohrift. 

Zap.  =  Zapiski. 


On  aoconnt  of  the  amUgnity  of  the  words  octotw,  quarto,  etc.,  the  liie  of  books  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  coyer  in  inches  to  the  nearest 
half -inoh.    The  siae  of  the  Journal  Ib  10  X  6). 

A  8tletti0a  of  tha  works  in  this  list  will  bo  motiood  olsowhoro  in  tho  '<  Jovaal." 

STTBOPE. 
Alps.  Baedeker. 

The  Eastern  Alps,  includiDg  the  Bayarian  Higlilands,  Tyrol,  Salzburg,  Upper 
and  Lower  Austria,  Styria,  Carinthia,  and  Camiola.  Handbook  for  trayellors 
by  Karl  Baedeker.  Eleventh  edit.  Leipsic :  K.  Baedeker,  1907.  Size  6^  x  4, 
pp.  xxyi.  and  574.    Map$,  Plans,  etc.    Price  S$.    Presented  by  (he  Editor. 

Alps.  BaU. 

The  Central  Alps.  Part  i.  (including  those  portions  of  Switzerland  to  the  north 
of  the  Bhono  and  Rhino  Yalleys).  By  tho  late  John  Ball.  New  edition  recon- 
atmotod  ...  on  bobalf  of  the  Alpino  Club  under  tho  general  editorship  of  A.  V. 
Valentine  Bicliards.  Tx)ndon,  etc.  :  T^ngmans  ft  Co.,  1907.  Size  7^  X  5,  pp. 
xxyiii.  and  328.  Maps.  Price  6s.  6d.  net.  Two  copies,  presented  by  the  Publishers 
and  the  Alpine  Club. 

Alps.  Dtlbi. 

Conway  and  Coolidge's  (.'limbtTs'  Guides.  The  Bernese  Oberland.  Vol.  8. 
Dent  de  Moroles  to  the  Gemmi.  By  H.  Dtthi.  London :  T.  Fishor  Un^in,  1907. 
Size  5x3,  pp.  xxiy.  and  130.    Price  10«.  net.    Presented  by  the  Publisher. 

.JLostria — ^TiroL  BailUe-Orohman. 

The  Land  in  the  Mountains :  being  an  account  of  the  past  and  present  of  Tyrol, 
its  people  and  its  castles.  By  AV.  A.  BalUie-Grohman,  with  an  Introduction  by 
Cliarles  Landis.  I^ondon :  Simpkin  &  Co.,  1907.  Size  9  x  6,  pp.  xxxii.  and  288. 
Maps  and  Illustrations.    Price  I2s.  6d.  net.    Presented  by  the  Publishers, 

Tranee— Alps.  C.R.A.  Sc.  Paris  144  (1907) :  736-739.  Helbronner. 

Bur  Faltitnde  du  Grand  Pic  de  la  Mcije.    Par  Paul  Helbronner. 

Tranoo-Bayonno.  Ann.  O.  16  (1907):  15-22.  Qayailldi. 

Le  port  de  Bayonne.    Par  H.  Cavuill^. 

Praneo— Consns.  Bev.  franfaise  S2  (1907):  142-151.  Oilyanet. 

Le  recensement  de  1906  en  France.    Par  C.  Cilvanet.     With  Sketch-maps. 
The  total  increase  during  tho  five  years  I901-190G  amounted  to  only  290,322,  as 
against  444,613  during  the  preceding  quinquennium.    The  increase  is,  however,  greater 
than  was  shown  in  the  oeniuses  of  1891  and  1896. 
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Franca— CaiUM.  

B^publiqui)  fraa^ise:  Serrioe  du  rocanaemeut     lli'sulUto  BtatuUques  dn  noeoMa- 

ment  g€aenl  de  ]a  popalation  ollectuS  I9  21  moie  11)01.     Tome  !r.     Paris,  190(1. 

tiiza  II)}  X  8},  pp.  xxTi.  und  908. 
FianM — OBTennH.  Bmring-Qonld. 

A  Book  of  Ihu  Cevenui's.    Uy  S.  Barmg-Oould.     London:  John  Lon::,  [IDiiTJ. 

Sizp  7J  X  5,  pp.  xii.  Bud  ;W8.     SfcefeA-nwu  and  lauttralinHt.     Priee  «-.      Prwen/wl 

by  ths  PublUher. 
Truice^CommnniMtioni.     B.G.Eittei  DeraHpt.  1906:  165-172.    Bonqnet d«  U  Ocye 

FariB  port  da  mor.    Par  Bouquet  de  la  (iryii. 
Urt'eB  the  imporlnnoe  of  mnlutig  Puris  aouesBiblo  to  •ea-going  veftacls, 
Fr»nc»— Oaiaony.         B.G.  Hid.  tl  DeieripUee,  la06 ;  17S-204.  Bnffanlt 

Ims  gtandea  ctanga  lilioraux  An  Gascogae.    Far  Pierru  Buffault. 
France— Oiionds.  B.O.  Uitl.  et  DaenptiiK 

Im  aedimeiitation  moderne  dee  laoa  mAiooiiin 
FruiDa— Hant-ranphins.     B.G.  Biil  et  Dacriptiiv,  1906 :  36-til  laeob. 

0)»i!rvBti0DBglaciiilrasdaDalomii>WLrdu  pHlvoui,reoueilIiet)oa  aoQtl903  par  MM. 

Flusiri,  Jacob,  t-l  OO'Dei'.     Rapport  par  Cbarles  Jacob.     With  iTIiidraEioiu. 
FranM— LaiiKnadM.     B.S,  iuiyiieJoc  G,  29  (IMe):  105-186,  2S7-278,36*-3e7.    BorW- 

La  repnrtition  des  populBlitiUH  dau«  le  Baa-Lung nedoo.    Par  Hai  Sorre.     Witk 

Mapi  nnd  Vutgrami, 

Bee  note  in  tbe  August  ntinibei.  p.  21)9. 
Franss— Xorbiban.    B.I.  Ocdanograpkique  Monaco,  No.  92  (1907)  :  pp.  24.  Jonbin, 

La   prusqu'ile  do   Qulberon.      I'ar    L.  Joubin.      WUh   Map,   JDtwImliDBi,  ami 

France— 8.W.  Coait      B.O.  IIUI.  tt  DeKriptim,  1906 :  327-24*.  Saint-latin. 

KoutoB  romainea  de  l'unj|)eliino  k  Buideaui,  et  dtndu  snr  lea  aabtea  du  littoral 

(.'ascon.    Par  Saiut-Joura.     With  Map: 
Franoa— Toloaaoei.     C.H.A.  Sa.  Furu  1«  (19U7) :  103-105, 52T-S30.  OlaugMBd. 

Dea  divora  modes  do  I'actiritc  volciuiique  duns  la  idiatne  dea  Poja.    Par  Fb. 

Glangeaud. 

Lea  laTea  et  lea  mineniux  iea  vqIcbiib  <ie  la  obalne  dea  Pujs.    Age  ut  oauae  dea 

e'ruptiooB.    Note  de  Pb.  Gluugpaud. 
Bntda— Oartographf.  FoUbmU. 

Leolure  d<«  oart^   roaMa.     ladiiaitiaua    liiiguiBtiqui>a,  gfegrapbiquea   et   tonv 

grapbiquoB,     Par  lo  Capitain.-  P.  P.illacrhi.    PariB ;  B.  Cbopelot  ot  t.'ie„  1807. 

Sioe  10  X  7},  pp.  I.  and  91.  PriiT  t\/r.  freitnl'd  liy  the  AuUuf. 
Aoaefnl  vork,  tbo  bulk  of  vrliiob  forms  a  diotionary  of  geographical  tcmu.  with 
tbeir  I'uatomary  eymbolg  aud  ubbroiiat  ioua,  employed  eq  UuBiian  maps.  It  inolnilea 
uot  only  thow  of  Rusdiaa  origin,  but  tbooe  in  olliar  languag^a  uiwd  by  neigbbour- 
iag  moea  (Turkieb,  I'ereian,  Afghan,  eto.).  There  are  aUo  tables  for  oonveraion  of 
Rtuaiati  linear  mcaauree  into  the  metric  ajitem,  and  a  comparative  view  of  otbor 

Scaodinafia,  Ooek. 

Cook's  baadbuok  to  Norwiiy  and  Denmark,  with  loelnnd  and  Spitsbergen.    Sixth 

edition.     LoudoD :   Simpkin  A  Co.,  1907.    Size  7  x  1|,  pp.  256.     Jfopi.     Pries 

If.  tid.    PnaetiUil  by  Us  PuUisheri. 
Spain.  ViUaMcata. 

Lee  proviuciua  liv.   blapaiJa;  duaoripciiiu  grificH  fieica  j  politioa  de  las  miamai. 

For  el   Dr.  ModcHto  HeiugndeE  Villaoeciua.     Barcelona:  M.  Soler,  1905.    Silo 

6}  X  4,  pp.  881.     M.tpf  and  Blwlrationf.     Priee  2i>.  lid. 
A  useful  outline  of  tbe  K^ognipby  of  Kpain,  physical  and  economic,  by  prorinoes. 

Nomoncldtor  d<-  laa  eiudadea,  villas,  lugares,  oldeas,  j  demits  cntidadcs  de  pobla- 
cion   de  Espulia,  rormado  por  la  Uireoclon  General  del  Inatituta  Givgrih'oo  y 
l-:^tBdiatiaD,  eon  refercucia  a)  :ll  de  Diciembre  de  1900.     2  toIh.    Madrid,  1901. 
Sile  13i  X  10,  pp.  (vol.  1)  iliv.  aud  838;  C™'-  8)  lOOJ.    JWoe  28-. 
SnppUea  for  the  flnt  time  a  sound  baaia  for  the  statiatloi  of  Spanish  demography. 
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BwiUerluid.  Baedeker. 

Switierland  and  the  adjacent  portionB  of  Italy,  Savoy,  and  Tyrol.  Handbook 
for  Trayellera,  by  Earl  Baedeker.  22nd  edit.  Leipsig :  Earl  Baedeker 
(London :  Dnlau  ft  Ck).),  1907.  Size  ^  X  4,  pp.  xlii.  and  552.  Majp^,  PlatUf  and 
Fanorama9.  Price  8  markM,  Two  Copiett  preemted  hy  the  EdUor  and  the 
FnbliBkere, 

Switierland,  Xnapp  and  Otheri. 

Geographisches  Lexikon  der  Sohweiz.  Mit  dem  Beistande  der  Oeograpbischen 
GeaellBchaft  za  Nenenberg  heransgegeben  uDter  der  Leitung  yon  Oharlee  Enapp, 
Maurice  Borel,  und  V.  Attinger.  Deutsche  Ausgabe,  besorgt  von  Heiunoh 
Bninner.  lY .  Band :  Plessur-^bweiz.  Neuenberg,  1906.  Size  11  X  8,  pp.  yiii. 
and  770.    Mape  and  lUuetratione.    Preeented  by  Dr.  H.  Brunner, 

This  important  work  (originally  issued  in  a  French  version  by  the  Geographical 
Society  of  Neuch&tel)  will  be  reviewed  when  the  concluding  volume  has  been  received. 

Vnited  Kingdom — England.  Leland. 

The  itinerary  of  John  Leland  in  or  about  the  years  1535-1543.  Parts  i.-iii. 
Edited  by  Lucy  Toolmin  Smith.  London:  George  Bell  ft  Sons,  1907.  Size 
9  X  6|,  pp.  xlviii.  and  352.  Maps  and  Portrait.  Price  I80.  net.  Pre$ented  by  the 
PubUeherB. 

See  p.  435,  ante. 

United  Kingdom — Lincoln.  Barton. 

The  shaping  of  Lindsey  by  the  Trent.  By  F.  M.  Burton.  London,  etc. :  A. 
Brown  ft  Sons,  [1907].  Size  7}  X  5,  pp.  xii.  and  60.  Diagrams  and  UluatrcUione. 
Price  28.  net.    Presented  by  the  Publishers. 

An  attempt  to  traoe  the  evolution  of  the  district  between  the  lower  Trent  and  the 
North  sea  under  the  action  of  the  river  and  its  changes  of  course.  There  are  some 
excellent  photos  of  the  bore  on  the  Trent. 

United  Kingdom — ^Liyerpool.  Mnir. 

A  bistory  of  Liverpool.  By  Ramsay  Muir.  London:  Williams  ft  Norgate(for 
University  Press  of  Liverpool),  1907.  Size  8}  x  5^,  pp.  xvi  and  372.  PUins  and 
Illustrations.    Price  Qs,  net.     Presented  by  the  Publishers.    [To  be  reviewed.] 

ASIA. 
A^hanistan.  Martin. 

Under  the  Absolnte  Amir.  By  Frank  A.  Martin.  London:  Harper  ft  Bros., 
1907.    Size  9x6,  pp.  xii  and  330.    Illustrations.    Price  lOs.  6d. 

Asi*.  Penfleld. 

Wanderings  East  of  Suez:  in  Ceylon,  India,  China,  and  Japan.  By  Frederic 
Gourtland  Penfleld.  London :  G.  Bell  ft  Sons,  1907.  Size  84  x  5},  pp.  xviii.  and 
350.    lUuetrations.    Price  lOf.  6d.  net.    Presented  by  the  Publishers. 

D«ntral  Asia— Zoology.  Saleniky . 

Pijevalsky's  Horse  (Equus  Prjewalskii  Pol.).  By  W.  Salensky.  Translated  by 
Captain  M.  Horace  Haynes  and  O.  Chamock  Bradley ;  with  an  Introduction  by 
J.  Coesar  Ewart.  London :  Hurst  ft  Blackett,  1907.  Size  9  x  5},  pp.  xvi.  and  65. 
llluetrations.    Price  5s.    Presented  by  the  Publishers. 

See  p.  435,  ante. 
3P«ylon— Bnbber.  Willis,  Bamber,  and  Denham. 

Peradeniya  manuals  of  botany,  entomology,  agriculture,  and  horticulture.    No.  1. 
.     Rubber  in  the  East :  being  the  official  account  of  the  Ceylon  rubber  exhibition  held 

in  the  Royal  Botanic  Gardens,  Peradeniya,  in  September,  1906.    Edited  by  J.  C. 

Willis,  M.  Kelway  Bamber,  and  E.  B.  Denham.    Colombo :  Government  Printer, 

1906.     Size  8}  X  5^,  pp.  270.     Maps  and  Illustrations.    Presented  by  the  Colonial 

Office. 

Ki^liina— Chi-IL  Hadley. 

On  tramp  among  the  Mongols.  By  the  Rev.  John  Hedley.  (Reprinted  from  the 
North  China  Daily  News.)  Shanghai,  1906.  Size  9}  X  6,  pp.  vi.  and  118.  Map 
and  Illustrations.    Presented  by  the  AuUior. 

The  trip  was  undertaken  for  the  purpose  of  geographical  research  as  well  as 
X&issionary  investigations.  Its  results  from  the  former  point  of  view  were  given  in  the 
Journal  for  May  last  (vol.  29,  p.  545). 

China — ^Langnage.  Hillier. 

The  Chinese  Language  and  how  to  Icam  it.    A  manual  for  beginners.    By  Sir 
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Walter  Hillier.     London :  Ke^n  Pmnl  &  Co,.  1907.     SiKe  !)  x  6,  pp.  ri.  aaA  261. 

Friee  lit.  6d.  net.     PntuUd  by  Hit  Pubiuliert. 

This  eoentM  the  must  prantical  gnMe  to  tlio  aoquUitioii  uf  tn  elementar;  knowledge 
o(  Obinese  thnt  baa  jel  appealed. 
ChinB— K&aehariB.  Betntii. 

From  Tr-ikio  tbrt^igb  Mancburia  with  lbs  Jspaneie.    Br  Dr.  L.  h.  SeHtrnm.    New 

York:   D    Appkton  &  Co.,  li)05.    Site  8  x  5,  pp.  ™    — -■  ■>"''      "'■-•—■■ — 

Fretei^f'lltj  Ih'.  AuOiot. 
Chin» — Mmnchiui*. 


I.  (uid  368. 


Thi- 


m\    tri< 


i,  and  29V. 


Sea^umn. 

llliulratiuiv:     Prefenied  by  Ike  Author. 

ChintM  TurkMtkD,  Steiii. 

Ancieiil  Kholan ;  ili.tniled  report  of  artbBOlo(ooal  eiplorutions  in  Chinege  Turks- 
Blsu.  carrli^'i  out  und  described  under  tbe  orders  of  H.tl.  Induui  GoTenmieiit  bj 
M.  Autd  Stein.  2  vols.  Oiford :  Clarendon  Prew.  1907.  Siie  I2J  x  lit,  pp. 
(Tol.  DiiiT.  ati.l  622:  (vol.  8}Tiii.  and  Plata.  Map.  Plum,  and  Illwlr'tlion: 
Friee  b  ijni.  i«(.     Prrieiilr-'l  bt/  the  PaUiihen.     [To  bo  rerieired.] 

Franoh  Indo- China —Cainbodlft.  lajenqBiere. 

PuUiOBtioDB  di:  I'EkioIe  Fraiisaiae  d'ExIrfiUB-Orieut  laventaire  duacriptit  des 
monuments  du  Camboge,  Tar  E.  Lunet  de  LBjonquitru.  Tome  ii.  Puis:  E. 
Sixell  X  T.pp.xlvi  andSSe.    Ptan$  and  Ittu*trati07U.    PricelS/r. 


Praeiittd. 

Tbe  rise  and  oKpatuioa  of  the  Etritiali  duiniuion 


LTkU. 

By  Sir  Alfred  l.vaJl. 

rourtu    raiiion.     liundou :    John    Murray.   1907.     Siia  D  X  G.  pp.    ix.  and  ';i88. 

Map».     Prkt  5..  ..«(.      PretmUd  by  Ihe  PuUUber. 
A  new  cbD|itcr  is  added  in  thin  edition  giving  a  brief  aiirve;  or  ludian  aOiiirB  from 
185B  to  the  present  time. 
Indift— Ohott  Bigpur.  ^  Halm. 

Einflibrirni:  iu  dns  (ieblut  der  KnUmiasioD.    Geaohioht,  nebrnudie,  Beligion  nnd 

(_'briatiunUieruiig  tier   Kuis.      Von   Ferdinand   Uahu.      Qflteraloh,   \Wi.     ISilo 

8t  X  5}.  pp.  liii.  Hod  160.     Prim  2n.     PreKHled  by  tht  PMukar. 
A  detailed  ■txMuntoftbe  Kola. 
India — Saiettear.  

The  Imperial  <.iaielli3er  of  India.    Tha  Indian  Empire,    Vol.  1,  deaoriptiTo :  vol.  S. 

eeunoiiiio:  and  vol.  1.  ttdmiajnlrstive.     Oifurd  ;  The  CUreadan  Preii,  1907.    8i(e 

Hi  X  5).  pp.  (vol,  1}  xixii.  Hiid  568:  (vol.  3)  uivi.  and  320:  (vol.  4)  m.  and 

552.  JBiip.  Priot  G».  Tint  pur  nj.  IVf«ntt.(  hy  Iha  India  Ogiix. 
This,  with  vol.  8  not  yet  reoeired,  nill  form  tbe  e^ueral  aeotion  (almost  entirely 
re-writtsn)  nf  the  new  edition  of  Hunter'a  '  Guett«erof  Inilia,'  iFSued  under  tbe  gmeml 
sDpervlaion  of  Ur.  J,  .'^,  Cottoti,  in  naoocintii'n  with  itn  editor  for  India  anil  other  oo*d- 
jators.  Ur.  Cotton  was  elosely  associated  with  (^ir  W.  tiuiiter  in  the  prepantion 
of  Ihe  earlier  editiona. 
India-Himalaya.  La  C,  BS.G.  Puri- IB  (1907):  93-102.  Workman. 

I'Alilorstion  dii  Niin-Eun.      Par  Funny  Bulloek  Workman.      ^YHh  Itliulriiliour. 
A  sli^rt  aeoDont  of  Ihe  journey  appeared  in  (he  Joamal  for  yuiember,  19)Ki,  p.  .'hi,'). 
India— Repal  TaniitCart. 

llnndbooks  for  the  liidiun  Army,    tiurkhru.    Compiled  hy  Liiut. -Colonel  Edeu 

Vaneitlurt     Calenlla,  lOOti.    Site  10  x  7,  pp.  vi,,  200,  and  i-     Map. 
India — BajpntBDB.  Sun  Din, 

(ieogrupliy  oF  ItLiJpulana.     By  I'nndit  Ham  Din.     2  parla.     Size  8J  x  5).  pp. 

(p»rt  i.)3e;  (part  ii.)lM!.    ilfnp.    [In  Hindi.] 
Japan— Formosa.  La  (>'.,  B.8.G.  Paru  1B(1907J:  16-49.  Kun. 

Tritvaux  d'eiploration  i-t  de  topO|;raphic  necumplia  p«ir  les  Japuuaia  diiua  I'lle  do 

FormoBO.     Par  ReVianld  Eann.      WUh  Map. 

Malay  Panininla.  J.S.  ArU  66  (1906-7):  193-512.  Ttaaoher. 

-      -  .      _    -  ^^ 
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Malay  States.  Belfleld. 

Handbook  of  the  Federated  Malay  States.    Compiled  by  H.  Gonway  Belfleld. 
Third  edition.    London :  E.  Stanford,  [1907].    Size  8^  x  5^,  pp.  184.    Map$  and 
IllutircUioM.    Price  2s.  Qd.    Fresenied  by  the  PMitlier, 
The  attention  directed  to  the  Malay  States  of  late,  cspeciallv  in  connection  with 

rubber,  has  caused  a  new  edition  of  this  well-known  handbook  to  oe  quickly  called  for. 

It  has  been  largely  re-written  to  bring  it  into  accord  with  the  rapidly  changing  conditions 

in  these  states. 

Fenian  Onll  Boobaokw  and  Hoti. 

Cornells  Comelisz.  Koobacker's  Schcepsjoumaal  Gamron-Baara(1645);  de  eerste 
reis  der  Kcderlanders  door  de  Perzische  Golf.  Uitgeg^yen,  mot  inleiding  en 
noten,  door  A.  Hotz.  (Overgedrokt  uit  het  Tijdschri/t  van  hel  K.  NederlaruUch 
Aardrjkikundig  Oenoottehap,  2"  Ser.,  dl.  xxiv.,  1907.)  (F^eyden),  1907.  Size  10  x  6, 
pp.  118  [289-405].     Mapt.    Presented  by  tJ^  Author.    [To  bo  re?iewed.] 

PhUippines.  Philippine  J.  Sc.  1  (1906) :  433-437.  Baoon. 

The  waters  of  the  crater  lakes  of  Taal  volcano,  with  a  note  on  some  phenomena 
of  radio-activity.     By  B.  F.  Baoon. 

PhiUppines— Coal.  Philippine  J.  8c.  1  (1906) :  877-902.  Cox. 

Philippine  coals  and  their  gas-producing  power.  By  Alvin  J.  Cox.  With 
Illustration. 

Bnisia — Canoasas.  Deeby. 

Kaukasus :  Keisen  und  Forschungen  im  kaukasischen  Ilochgebirge.  Yon  Moriz  von 
Deoby.  Band  iii.  Bearbeitung  der  gesammelten  Muterialien.  Von  F.  Filarszky, 
E.  Csiki,  K.  Papp,  F.  Scbafarzik  und  M.  von  De'chy.  Berlin :  D.  Ueimer,  1907. 
Size  12  X  8i,  pp.  X.  and  404.     Plates.    Price  40m.     Presented  by  Uie  Publisher, 

See  review,  ante,  p.  427. 

Turkey— Arabia  Petraa.  Mmil. 

Arabia  Petrsea.  Yon  Alois  Musil.  I.  Moab.  Topographisober  Reisebericht. 
Wicn  :  A.  Holder,  1907.  Size  10  x  7,  pp.  xxiv.  and  444.  Plans  and  Illustrations. 
Vrtsented  by  the  Kaiserliche  Akademie  der  Wissensdiaften,  Wien.    [To  be  reviewed.] 

AFRICA. 
Britiih  Central  Afirica— Ethnology.  Rattray. 

Some  Folk-loro  Stories  and  Songs  in  Chiyanja,  with  English  translation  and 
notes.    By  B.  Sutherland  Rattray,  with  preface  by  Rev.  Alexander  Hetherwick.    [ 
London  :  Society  for  Promoting  Christian  Knowledge,  1907.    Size  6}  x  4,  pp.  224. 
Presented  by  the  Author. 

Egypt.  G.Z.  18  (1907):  1-23,  71-92.  Jaegtr. 

Agypten.     You  Fritz  Jaeger.     With  Illustrations. 

Egypt — Meteorology.  

Survey   Department,    Egypt.      Meteorological    Report,   1904.      Part    i.   Helwan 
Observatory.     Cairo,  1906.     Size  14^  X  loj,  pp.  viii.  and  50. 
Egypt  and  Sudan. 


Kgypt.    No.  1  (1907).    Reports  by  His  Majesty's  agent  and  Consnl-General  on  the 
finunces,  administration,  and  condition  of  Egypt  and  the  Soudan  in  1906.    London, 
1907.     Size  13  x  8J,  i.p.  viii.  and  160.     Price  1«.  4d. 
Sec  August  number,  p.  213. 
Egyptian  Sudan.  Budge. 

The  Egyptian  Sudan :  its  historv  and  monuments.  By  Dr.  E.  A.  Wallis  Budge. 
2  vols.  London  :  K.  Paul,  Trench,  Trubner  &  Co.,  1907.  Size  10  x  7,  pp.  (vol.  1) 
xx?iii.  and  652  ;  (vol.  2)  X.  and  618.  Maps,  Plans,  and  Illustrations.  Price  ^2s.  net. 
Presented  by  the  Publiihers. 

Thu  bulk  of  the  first  volume  consists  of  narratives  of  the  author's  three  archno- 
logical  missions,  while  the  second  presents  a  history  of  the  Egyptian  Sudan  from  the 
eurliest  times,  including  an  account  of  the  progress  made  imder  the  Anglo-£g}  ptiau 
Condominium.     The  portion  dealing  with  the  early  history  is  of  special  interest. 

S«  e  review  in  the  September  number,  p.  325. 
Egyptian  Sudan.  

Trade  of  Port  Sudan  for  the  year  1906.  (Foreign  Office,  Annual  No.  3755,  1907.) 
Size  9J  X  6,  pp.  16. 

See  September  number,  p.  333. 
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Iritrea— Volcanoes.  Riv.  G.  IkUiaua  14  (1907) :  16-26.        DAtmeUi  and  MaxineUi 

Vulcani  attin  della  Dancalia.    Coosiderazione  di  G.  Dainelli  e  O.  MariDcUL 

Francb  Sudan.  B.G.  But.  et  D&wrii^ice,  1906:  65-81.  DeaplagnM. 

Lic  plateau  central  nigericn.    Par  Desplagoes.     With  Map. 
The  writer  has  also  written  a  book  on  the  same  subject  (see  p.  224,  ante). 

Bhodetii — Language.  Smith. 

A  handbook  of  the  Ila  language  (commonly  called  the  Seshuknlumbwe)  spoken  in 
Nortb-^Ve8tem  Rhodesia,  South-Ontral  Africa;  comprising  grammar,  exercises, 
specimens  of  Ila  tales,  and  vocabnlaries.  By  Edwin  W.  Smith.  London:  H. 
Frowde,  1907.  Size  7J  X  5,  pp.  xii.  and  488.  Price  15*.  net.  PreeenUd  by  the 
Publisher. 

The  first  attempt  to  reduce  to  system  a  language  which  was  still  unwritten  when 
.the  author  first  reached  the  country. 

TransYaaL  Pnuigk. 

The  Transvaal  and  its  mines.  (The  encyclopedic  history  of  the  Transyaal.)  Edited 
by  L.  V.  Praagh.  Loudon  and  Johannesburg:  Praagh  &  Lloyd,  [1907].  Size 
12|  X  9^,  pp.  640  and  viii.  Sketch-mapi  and  Illustrations.  Pretenied  by  the 
Transvaal  Oovernment. 

VOBTH  AMEBICA. 
America — Bibliography.  ■ 


Bare  Americana,  for  sale  by  H.  Stevens,  Son,  &  Stiles  .  .  .  ,  preceded  by  a  brief 
account  of  the  original  WaldseemiUler  World-Maps  of  1507  and  1516.  [London, 
1907.]    Size  10  x  6,  pp.  xvi.  and  132. 

Besides  including  the  titles  of  many  valuable  early  works  on  America,  this  cata- 
logue contains  the  interesting  announcement  that  Prince  Waldbnr;:^  of  Wolfegg  has 
decided  to  offer  for  sale  the  original  copies  of  the  Waldseemiiller  maps  discovered  by 
Prof.  Fischer  some  five  years  ago.  Thu  price  fixt.-d  by  the  Prince,  which  is  said  to  he 
subject  to  no  reduction,  is  60,000  guineas.  Bf  r.  Stevens,  who  is  known  as  an  authority 
on  early  Americana,  supplies  a  brief  account  of  thcmaps,  based  on  his  personal  study  of 
them. 

British  North  America.  Saloui. 

Kecent  hunting  trips  in  British  North  America.  By  F.  C.  Sclous.  London : 
Witherby  &  Co.,  1907.  Size  9x6,  pp.  400.  Illustrations.  Price  16s.  net.  Pre- 
sented by  the  Publishers. 

Vivid  sketches  of  hunting  experiences  in  Newfoundland,  Oentral  Canada,  and  the 
Canadian  Yukon  territory  since  1900.  The  illustrations  include  two  or  three  interest- 
ing photos  of  caribou  from  the  life,  by  Mr.  S.  H.  Parsons. 

Canada— Hew  Brunswick.  Ganong. 

Additions  and  corrections  to  monographs  on  the  ])lace-nomonelature,  cartography, 
liitjtoric  sites,  boundaries,  and  settlement-origins  of  the  province  of  New  Bruns- 
wick. By  Dr.  W.  F.  Ganong.  (From  the  Tranmctions  of  the  Royal  Society  of 
Canada,  Second  Series,  1906-07,  vol.  12.)  Ottawa,  etc.,  1906.  Size  10  X  6J,  pp. 
158  and  viii.     Map^. 

Canada— Place-names.  

Sixth  Report  of  the  Geogrsphic  Board  of  Canada,  containing  all  decisions  to  June 
:{0,  1906.     Ottawa,  1906.     Size  10  X  6J.  pp.  82. 

Mexico— BaUway.  B.  American  G.8.  89  (1907):  78-91.  HoYoy. 

The  Istlimus  of  Tehuantcpcc  and  the  Tehuantei)ec  National  Railway.  By  Edmund 
Otis  Hovey.     With  Map  and  Illustrations. 

Mezicj — Bailway.  

Mexico  Isthmus  (TehuanteiKJc)  Railway.  (Foreign  Office,  Miscellaneous,  No.  658, 
1907.)    Size  OJ  x  6,  pp.  20. 

See  note  in  the  Monthly  Record  (July,  p.  93). 

Newfoundland.  MacGregor. 

Atldrcss  liy  II.  E.  Sir  William  MacGregor,  dclivero<l  at  the  ((pcning  of  the  New- 
foundland AKrirultuml  Exhibition  .  .  .  ,  OctolMr   17,  1906.      (St.  Johns,  1906.) 
Size  13J  x  8 J,  pp.  0.     Presented  by  the  Author. 
North  America— West  Coast  Mosny. 

Vancouver's  di«covery  of  Puget  Sound;  portraits  and  biographies  of  the  men 
honoured  in  the  naming  of  geographic  features  of  North-Weatem  America.    By 
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EdnuDd  S.  Meany.    New  York :  The  Macmillaa  Co.,  1907.    Size  8}  X  5},  pp.  XTiii. 

and  344.  PortraiU  and  IHwtraHow.  Price  lOf .  Od.  neL 
After  some  inirodaotory  chapters,  treating  briefly  of  the  general  history  of  the 
opening  up  of  North-West  America,  the  author  reprints  the  section  of  Vanoourer's 
narrative  bearing  on  his  discoveries  in  that  region,  giving  biographical  notices  and 
portraits  of  the  men  whose  names  were  then  applied  to  geographical  features.  The 
work  has  evidently  involved  much  research. 

United  States— Maryland.  

Maryland  Qeological  Survey.    Pliocene  and  Pleistocene.     Baltimore  :  The  Johns 
Hopkins  Pros?,  1906.    Size  10)  X  7,  pp.  292.    Map$  and  Illustrations, 
This  has  a  distinctly  geographical  bearing,'  the  present  topographic  forms  being 

considered  in  relation  to  the  geological  history. 

CEHTBAL  AHD  SOUTH  AMSBIGA. 

Argentine.  Xoebel. 

Modern  Ar^^cntina,  the  Ei  Dorado  of  to-day ;  with  notes  on  Uruguay  and  Chile. 
By  \V.  U.  Koebol.  London :  Francis  Griflaths,  1907  Size  9x6,  pp.  x\i.  and  380. 
Illustrations.    Price  I2s.  6(/.  neL    Presented  by  the  Publisher. 

Brazil— Sfto  Paolo.  

Commiss&o  geographica  e  geologicado  Estadodc  S.  Paulo.  Exploru9Aodo  rio  Tiettf 
(Barra  do  rio  Jacare'-Guassil  ao  rio  Parana),  1906.  Sfio  Paulo,  1907.  Size  17) 
X  13,  pp.  18.     Map9  and  lllu*itrations.    Presented  by  the  Commission. 

Central  America.  Aflalo. 

Sunshine  and  sport  in  Florida  and  the  West  Indies.  By  F.  Q.  Aflalo.  London  : 
T.  Werner  Laurie,  [liM)7].  Size  9  X  5J,  pp.  xvi.  and  272.  Illustrations.  Price  16i. 
net.    Presented  by  the  Publisher, 

Central  America.  Meii. 

Beitragn  zur  Klimatologio  und  Hydrographio  Mittelamcrikas.  Yon  Dr.  Alfred 
Merz.  Leipzig,  [not  dated'\.  Size  8^  x  51,  \y\y.  96.  Map  and  Diagrams,  PreserJed 
by  the  AtUhor. 

Ecnador— eeodesy.  La  0.,  B,S.Q.  Paris  15  (1907) :  81-92.  lallemand. 

<  )pc'rations  do  la  mission  pour  la  mcsure  d'un  arc  de  meridien  en  Equatenr. 
Kap{K)rt  du  Commandant  liallcmand.      With  Map  and  Illustrations. 

FalUand  Islands.    Munchener  O.  iitudien  20  (1906) :  pp.  viii.  and  100.  Stoektle. 

Die  **  Steinstrome "  der  Falklandinseln.  Von  Beruhard  Stecbele.  With  Sket<^- 
map  anil  Diagrams, 

Panama.  Birbonr. 

A  history  of  William  I'aterson  and  the  Daricn  Com|)any.  By  James  Samuel 
liarbour.  Edinburgh,  etc. :  W.  Blackwood  &  Sons,  1907.  Size  8  X  i),  pp.  xii.  and 
284.    Maps  and  Illustrations.    Price  Qs,  net.    Presented  by  the  Publislters. 

The  tirst  connected  narrative  of  the  fortunes  of  the  ill-starred  Darien  Company  fur 
thu  cstablitfhment  of  a  Scottish  settlement  in  Central  America  about  the  year  1700. 

Panama— Canal.  Waldo. 

The  Panama  Canal  Work  and  the  Workers.  A  personal  study  of  actual  con- 
(litions.  By  Fullerton  L.  Waldo.  (Reprinted  from  the  Engineering  Magazine, 
February,  1907.)    New  York,  1907.    Size  9  x  6,  pp.  703-716.     Illustrations. 

Pern— Meteorology.  B.S.G.  Lima  19  (1906) :  1-58.  Victoria. 

Evaporaciou  y  frib  producido  por  ella  en  Lima.     Por  Ernesto  G.  Victoria. 
West  Indies— Danish.  0.  Ts.  19  (1907-8) :  6-11.  B0ggild. 

Om  Dansk-Vestiudiens  Geologi.     Af  O.  B.  B^jrgild.     With  Illustrations. 
West  Indies— Grenada.  Gfobus  91  (1907) :  232-239.  Sapper. 

Grenada.     Von  Carl  Sapper.     With  Illustrations, 

AU8TBALA8IA  AHD  PACI7IC  I8LA5DB. 
Australasia.  Sogers. 

A  historical  jreography  of  the  British  CJolonies.  Vol.  6— Australasia.  By  J.  D. 
Bogers.  Oxford:  Clarendon  Press,  1907.  Size  7^  x  5,  pp.  viii.,  308,  and  132. 
Maps.    Price  Is.  Oil.    Presented  by  the  Publishers.    [To  be  reviewed.] 
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AmibmluU— BttaMdosr-  Brawn . 

Maori  snd  PtAncmui :  tb^  origin,  butoiT,  and  culture.   Bj  J.  MacmUkn  Browii, 
LondijD :  HotduiMoo  k  Co,  Id07.     Biae  7)  x  5,  pp.  xxxii  and  300.    J'rice  Sl  net. 
I-ratnied  by  Ui  iVUidtcn. 
Autnlte.  Ward  aod  Fonsuia. 

Bamblea  of  an  Auatraliaa  oatiualut.    Wrilteo  bj  Pant  FouDtain  frum  llie  Nolea 
and  Journal*  tX  Thomaa  Wud.    Londou :  John  HaiiBy,  1W7.    tiizv  3  x  oj.  pp. 
Tiii  aod  3U.    Priee  LO*.  Gd.  net.    i'rctmfMl  ly  Ue  ruUu&er. 
Kb* ZMlud— aed«g7.    AewZnland  (/»I.  Surr..  B.  8(1306):  pp.  ti  and  SS.     Park. 
The  gmlogv  of  Uie  Area  oiTEnd  bv  iLe  Aleiandn  Shct-L  Centnl  Otago  IKvuicm 
(mclTKlEoe  the  Surtcv  Uiatricts  of  trailing  Bock.  Tiger  Uill,  and  I'uutUiTD).     S; 
Jamei  Park.     With  Map*,  Sietiom,  and  Itfuttralumt. 
Pacific  IiUndi— BthnolDnr.     B.G.  Eiil.  tl  IktcriplicK  (1906);  24-34.  Bamj. 

Lm  collectioDB  aathrbpuIogiqu^B   et  ethnographiqiiea  du  TOjage  de  ilecoUTcttea 
BuiTeneBauelrBleB(l»0l-18<H>     Tar  le  Ilr.  E.  T.  Ham]-. 
The  writer  hu  ineixEdt'd   iu  pertif  InLcing  llii.'   fortune*  uf   the  cthnognipbiail 
ujUectiona  made  by  the  eiiKdilion  of  Baudin  and  Peron. 

QDwniland.  QuetHrland  0 J.  2H1305-OC):  1-13  Cuneton. 

A  Beiieir  of  the  Paliural  InJastr;  of  the  state  of  Queensland  unce  1S6S.     By 
Jtiha  Camuroo. 
toatb  Autralia.  rirtorian  G.J.  28-4  (1905-06) :  72-TS.  Batclar. 

Iteci'Ut  I 'tiittal  Aiutralian  Exploruliun.    By  Captain  H.  V.  BoTcliiy. 
Bjutb  Auttalia.  liclorian  OJ-Si-i  (1905-06):  10-18.  Bradibaw. 

Tho  Xoilh  Coast  of  Atnheim  Laud  (Kortbern  Territory  of  Goatb  Amttriiha).     Ity 
l.'Bplain  Joseph  Biadchaw. 
lorrca  Btraiti.  Baj. 

Jtcpotla  of  the  Ciimhridge  .^Dtbropologicat  Expedition  fn  Torre*  Straila.     Yul.  S. 
l.inguiilici.     By  i^idiicy  H.   Bay.     t'umbiidge :  Uniienity   I'reaa,   I!I07.     Size 
ili  X8i,  pp,  I.  aodSyS.     Ma,».     Friet  3i)i.  ti^t.     l-rtteuM  by  the  P^blMrrt. 
Thti   bulk  of  the  work  treali  in  detail  of  the  struolure  and  vucabulariea  of  Ihe 
[nngoagea  in  quentiuu  ;  but  the  ijuciitiun  of  relnliouihiiia.  etc..  ia  briefly  diBcuaacd,  nod 
Ihe  oniioluHioiis  ore  ooneiicly  atatcd  in  a"  gL-neial  lingnistiD  lummary  "  un  tbi:  hitt  page. 
TUtoria. 

>na— llistorical,  rhi-aicnl,  and  Political.     By  Dr.  J.  W. 
.     c:  Whitcombe  &  Tombc.  [I'JUSJ.    Sizo  7  x  H.  pp.  2£t0. 
;iiu]u  and  lllutlTalioii*.     Frnenleii  bj/  Ihe  Autlwr, 
Practically  ihe  Bnt  geography  of  Victoria  written  from  a  scicDlifiv  i-oiiit  of  vie*. 
Tictotla^BmmdarT.        Vichriaii  G.J.  83-4  (1905-06);  78-106.  Ogiar. 

The  VicloriuD  State  Boundary.    By  J.  C.  H.  Ogior. 
Tho  writer  Lolda  tliat  tbo  original  bonndary  intendod  to  be  laid  d^nrii  hy  the  Act 
of  tioparntlon  wua  the  MnriDmhidgco.    Many  early  documents  are  quolid. 
VMtMH  AnrtialU— Oommarolal.    J.B.  Col  I.  M  (1906-07) :  275-291.  Baion. 

WoRturu  AuHtruliH  and  its  HcBourix-a.     By  Uon.  0.  H.  llasou. 


The  Geograiihy  of  Vic 
Gregory.     Mi-lhoume,  e 


POLAB  BZOIOHB. 
Antarctla— Sritiili  Ispcditioa.  [Scott  and  othen.J 

ThB  South  Polnr  Timc«.     2   vol*.     I^udon  :   Smith,  Elder,  &  Co.,   iwn.     Hixe 
11*  X  BJ,  pp.  (tol.  1)  X.  and  213;  (vol.  B)  viii.  Hud  l(Hi.    JUaj-  o.irf  lllutlrati.na. 
Vric*  a  yat.    I'leuuM  bg  the  fubtUhen. 
Fai'similc   ri'iiruduction  uf  the  journal  iaiued  during  the  cuurse  of   the   Brituh 
Aiitarctiu  ex|>editiuu. 

Orinluid— Ziklino,  Eanmuinn, 

Knnd  ItawntUKii.    Noue  McnacLeu:  ein  Jahr  bei  den  Nacbbam  diii  XordjiolB. 

KiiuiiK  aulorisii-rt*'   UoberHeliung  lun  EUbctb  Boht.    Scrn ;  A,  Fraiicke,  l'J07. 

Biio  6*  X  H,  pp.  liii.  sod  102.     lllmtn<limi.     IWice  IJ.GUnt.     rTettiiUJ   l«  the 

J'Mhhcr. 
Tho  autliur,  who  nni  a  niemher  of  the  Klyliua-Eriehatn  expedition  to  Giteuland, 
b««  kIvm  tlie  tetnlta  of  hi*  obaerration*  on  Iha  lift  and  habita  of  the  Etkino. 
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Polar  Congresi.  

Oon^r^  International  pour  TKtade  des  Regions  Polairca  tonn  k  Brnxelles  da 
7  an  11  Septembre  1906,  sous  le  bant  patronage  du  gonyemement  beige.  Bapport 
d*ea8emble,  documcnte  prcliminairos  et  compte  rendu  dee  a^anccB.  Braxelles, 
1906.    Sizes  9)  X  6,  pp.  312  and  [78].    Plan, 

Polar  Sogions — Marine  Fauna.  Kttkenthal. 

Verdff,  I./.  Meere$kunde  u.  O.I.j  Berlin,  Heft  11  (1907)  :  pp.  28. 

Die  marine  Tierwelt  dcs  arktiscben  und  antarktiscben  Gobiotcs  in  ibrcn  gegen- 
seitigen  Bcziebnng^n.    Yon  Prof.  W.  KiikentbaL 

Spitobergon.  8eoUi$h  O.  Mag.  33  (1907) :  141-156.  Bmoo. 

Prince  Cbarles  Foreland.    By  WiUiam  S.  Brnoe.     With  Map  and  lUustraiioni. 

Mr.  Bnioe  accompanied  tbe  Prince  of  Monaco  during  last  summer's  cruiBC  {Journalf 
vol.  29,  p.  462),  and  made  an  examination  of  tbe  island. 

Spitsbergen— Ckodeiy.  

Missions  soientifiquos  pour  la  mesure  d'un  arc  de  m^ridlen  au  Spitzberg,  entrepriscs 
en  1890-liH)l  sous  les  auspices  des  gouvcmemcnts  russeo  et  eu^dois.  Mission 
russo.  Tome  I.  Qdcde'sia  .3"  Hcction:  A.  b..  Mensuration  de  la  base  aveo 
Tappareil  do  J'uderin  (pp.  138);  3"  Section :  B.,  R^uctions  aux  centres  (pp.  68); 
3*  Section :  C,  Roseau  do  la  base  (pp.  36) ;  4*  Section :  B.,  Determination  des 
attractions  locales  sur  les  points  astronomiques  du  r^scau  principal  des  triangles 
(pp.  58) ;  5"  Section :  Intensite  de  la  penintcur  (pp.  124).  St.  Petersburg,  1904-05. 
Size  12|  X  10.    Mapt,  DiagranUf  ana  lUtutraliow. 

MATHEMATICAL  OSOGBAPHT. 

Tables.  BaU. 

Altitude  tables  computed  for  intervals  of  4'  bt-tween  tbe  parallels  of  Latitude 
31°  and  60°  and  parallels  of  Declination  0°  and  24*^,  designed  for  tbe  determination 
of  the  position  lino  at  all  hour  angles  without  logarithmic  computation.  By 
Frederick  BaU.  London  :  J.  D.  Potter,  1907.  Size  10}  x  7},  pp.  zxxii.  and  242. 
Price  158.  net.    Preeenied  by  the  Author, 

PHTnOAL  AVD  BIOLOeXOAL  eiOeSAPHT. 

Geology— Polagosito.  Allemaadet. 

B.I.  OcHanographique,  Monaco,  No.  91  (1907):  pp.  12. 
Analyse  de  quelques  ^chantillons  de  Pdagosite  recueillis  dans  le  port  de  Monaco. 
Par  G.  II.  .^lemandet.     Wilh  Illustration.    [L[|  French  and  Esperanto.] 
Pelogosite  is  a  dark  grey  deposit  occurring  on  the  dolomitic  rocks  of  some  coasts. 

Geophysics.  Monthly  Weather  Rev.  84(1906):  559-561.  [Abbt.] 

Changes  of  Latitude  and  Climate.    By  C.  A. 

Geophyiics.    VierUljahrMchrift  Naturfor$.  Get,  ZUrieh  61  (1906) :  229-285.         Ougler. 
Versnoh  einer  Erklarung  der  durch  Pendelbeobachtungrn  konstatierten  Massen- 
defekto  unter  Gebirge  und  Uochlandem.     Von  K.  Gugler. 

Geophysics.  Atti  R.A,  Lincei.  Rendieonti,  Scr.  Y.,  16  (1907) :  1  Sem.,  499-507.    March!. 
Applirnzioni  ^eologiche  della  teoria  elastica  delle  dislocazioni  tectoniche.     Di 
Luigi  de  Marohi. 

Geophyiics.  ,  See. 

Tbe  Cause  of  Earthquakes,  Mountain  Formation,  and  Kindred  Phenomena  cou- 
nt cted  with  tbe  Physics  of  the  Earth.  By  T.  J.  J.  See.  (Reprinted  A-om 
Proceeding*  of  the  American  Philosophical  Society,  vol.  46.)  [Philadelphia,  1907.] 
Size  9|  X  6i,  pp.  273-411.    Maps  and  lUuttratione. 

Glacial  Epoch.  Science  26  (1907)  :  850-354.  Hilgard. 

Tlie  Causes  of  tbe  Glacial  Epoch.    By  E.  W.  Hilgard. 
A  defence  of  Dr.  Marsden  Manson's  theory,  first  put  forward  in  1891. 

lakes.  Peiermanns  M.  63  (1907) :  42-46.  Irdmanm. 

Die  Katatrophe  von  Mansfeld  und  das  Problem  des  Goloradofluases.  Ein  Beitrag 
zur  Geeohionte  der  Salzseen  und  Salzsteppen  von  Prof.  Dr.  H.  Erdmann.  With 
Maps. 
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The  cliipf  Ti^aaoit 
LljTough  aDbaiiltmoG 
li;  the  Culurado,  aee 
Limnolo^— Seicbea. 

Det  liciitige  Stand  <Ict  SuicLed-Forachiing, 


'uT  (uacicUtin);  tho  diiappenranm  of  tiic  HsTuircM  lakn  in  1892 
if  tho  KroDnd)  vith  the  recudt  filling;  uf  the  Snltiiii  drprenion 
B  to  bK  ILiit  Ihu  nritot  bas  puraotially  studieil  bolli  lociUitiea. 

E-  Berlia  (1907) :  5-2t.  EUbtftO. 

""      Prof.  Dr.  W.  Halbfau. 

KagriDi- 


I 


Dull,  G.  r.  Magrini.     LimnoloKia ;  aludio  sojcntiflco  dei  laghi.     (Msnuali  Hwp_. . 

Sarie  ScienLifio*.  372-373.)    Milnno:  Ulrim  Hocpli,  1907.    Swl-  6  x  -I.  pp.  ivi. 

«ad  212.     Map  (10(1  Diiigrami,     FHre  3  firt.     Pretentrd  by  Ike  FubliArr. 
A  <'trnr  nn<l  compnet  tr<«ti>e  nn  Hmnolo^y,  draling  lioth  with  tlie  prinoiplec  of  thr 
aoieDeo  nnd  with  pmctii'ftl  luetboda  nf  rsBonnili.     Tho  poaition.  aize,  and  morpholni^cal 
Dliarac'fora  of  tho  principal  luliiui  lukcs  arc  Bumtnarized  in  njipcndicos. 
FhTslcal  Oiogrtphr.  Lkppanht. 

Lefona  do  geoKraphie  phyaique.    rur  Alliort  dr-.  Lapparcnt.     Trniai^[Ile  ^itioo. 

I'nriB:  Maawin  &  Vie..  I'Mil.    Size  10  x  r.J,  pji,  svi.  and  728.     Mnp',  IIIiulralioHi, 

irnit  Diagrami.    I'lHtnled  bi/  the  Author. 
VoleiiuMi.  HerealU. 

G.   Mercnlli.     I  vnlcnni  attin  de1ln  torrn ;    niorfijlogift :    ilinamiBma :    prodiilti : 

didnhuiiono   peogruilcn;  niiiBP.     Milan";    Ulriw   Hoepli.   1907.    Ww  StJ  X  CJ. 

pp.   viii.  and  ii2.     Map'  and   lllwtmlioiu.     I'rlet   10  tire.     I'mteuted  bg  the 

I'ulilither. 
Zoo^tOK^pliT'  

liuido  to  (he great  gnmeanimBla  (Uagulala)  ia  theDeparimeDtufZoDhigy.Dritish 

Miiaoum  (N'lilural  Iliatory).    LoodoD,  ]',NI7.    Size  8|  X  5),  pp.  viii.  aod  90.     lUw- 

IrnlioKt.     friet  If.     Presruled  by  the  Afufiim. 
ZoAgaOKrapby— Sird-miKTation.     Nalvru.  Tr.,cL)>iMAr</t  23  (1907):  211.1-290.         BplU. 

FerfirohrU'obtti'htiiiigi'D  abcr  den  Waiidcrllug  dor  Vcigol.     ^'nn  Wilhdiu  Spill. 

AHTHROFOOEOOBAPHT   AHD   HISTOBICAL   OEOQRAFHT. 

CsmnieniBl.  Oannatt. 

SlotXBUcttl   nbBlmrt  of  tho   Worhl.     Bv  Henry  fiannctl.     First  Edition.     K<w 
York:  J.  Wiloy  4  Bona  (London:  Chspmuu  &  Hall).  19n7.     Size  (i  x  4.  pp.  viii. 
and  84.     Pr.ee  75  emtt  (Zr.  tipf).     Prttenteil  hy  llie  Puhlithen. 
Brought  ont  on  the  "  Hnltam  in  parvo  "  prinriple,  giving  b  livrge  amount  of  uirful 

informalion  in  lUo  mijiimam  of  aparo. 

Co«uMreUl-Ool4.  I*«b^. 

I.'nrdana  kmonde:  gi(olo([ifi — extraction— fconomie  polfliqno.  Pw  L.  dt  Lannny, 
Paris:A,Ciilin,  1907.  Riwt  7i  x5,  pp.isii-  and  2ei!,  Prln  3,50 /r.  Pmeml»d 
by  fhf  PMi'her. 

Comnargial— P«at.  Qbiling  ud  GUring. 

Teat:  ila  nsos  nod  mannfaelore.  By  Philip  R.  BjSrling  anrl  Frederick  T.  Giaeing, 
Irfindon;  t'.  Grifflo  A  Co,.  1907.  8iM  8  x  S,  pp  xii.  aB<i  174,  lllii'tration: 
PHre  ei.  vtl.     Preimled  If/  the  Publi'litn. 

HUtorioal— VDjagai.  Pnrohaa. 

Hablnjtiia  Poathnnina,  or  Pnrchaa  Ilia  Pilgrimea.     Contayniof;  a  History  of  the 
World  in  Sea  Vovagea  and  Lande  TrnvBlla  hv  Enqlishinen  and  other*.    By  Bamael 
Pnrohue.     Vol.  20.     Giasfiow:  J.  MaoLehoft.' *Sona,  1U07.    Size  9  X  0.  pp.  xii.  and 
416.     Faeiimite  mop.,     Ptiee  12*.  &J-  net.     Ptetenli'd  by  the  PMhher'. 
The  greater  port  of  this  Tolume,  which  complol«a  the  work  (c/,  rcyiew,  cinii',  p  434), 
conaisis  of  the  indoi, 

BIOOBAFHt, 
Baatlay, 

W,  Ilolman  Bpotlpj ;   the  Life  and  Lalai 

Bentloy.     Lon<loii :  The  Keligioiu  Ttiv-l  S 

44ii.     iWn;i,  fortrit»i,a»d  lllvlrationt.    Pi 
Inrton.  D^flg*. 

The  real  Sir  Riohard  Barton,      By  Walter  Phelps  Dodge.    London:  T.  FWwi 

Unwin,  ly(i7.    8iz«  8  x  H,  pp.  240.    PorlTaiL    Preienltd  by  Die  AiUhor. 


Bwtlar. 

of  a 

Congo 

Pioneer 

By 

H.   H. 

ly,  li 

m.     Size  Six  5i 

pp. 

XX.  knd 

e-.  nc 

.   p™ 

™toJ  (.J,  M«  l-MbltAtf. 
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Coillard.  Kaekintoih. 

Coillard  of  the  Zambesi :  tho  liyes  of  FraD9oi8  and  Christina  Coillard  of  the  I^aris 
Missionary  Society,  in  South  and  Central  Africa  (1858-1904).  By  C.  W.  Mack- 
intosh. London :  T.  Fisher  Unwin,  1907.  Size  9x6,  pp.  xx.  and  484.  Map, 
Portraits,  and  Illwtratiofu.  Price  15«.  net.  Presented  bg  the  Publisher.  [To  be 
reviewed.] 

Cook.  Kitfon. 

Captain  James  Cook,  b.n.,  f.b.8.,  **  The  CironmnaTigator."  By  Arthur  Kitson. 
London :  John  Mnrray,  1907.  Size  9  X  5^,  pp.  xvi.  and  526.  Maps,  Portraits, 
and  Itlustrations.     Price  15«.  net.     Presented  hy  the  P^bOsher, 

The  first  life  of  the  great  navigator  based  on  trustworthy  first-hand  docnments, 
and  incorporating  tlie  rcfiults  of  the  latest  research.  Many  of  the  details  in  the 
jrenerally  accepted  versions  prove  inaccurate. 

Hawkins.  Walling. 

A  sea-dog  of  Devon :  a  life  of  Sir  John  Hawkins.  By  R.  A.  J.  Walling.  London : 
Cassell  &  Co.,  1907.  Size  8|  x  5|,  pp.  xii.  and  288.  Portrait.  Priee  6«.  net.  Pre- 
sentetl  by  the  Pvhliil  er. 

Historical — Ooei.  Bibeiro  and  YasooncelloB. 

No  centenario  de  Ben  to  do  Goes  (1607-1907).  Homenagem  da  Sociedade  de 
Geographia  de  Lisboa.  11  do  abril  de  1907.  I.  Bento  de  Goes,  por  Angubto 
Ribeiro ;  II.  O  itinerario  de  Bento  de  Goes,  por  Ernesto  de  Yasconoellos.  Lisboa, 
1907.     Size  10  x  6|,  pp.  24.     Map  and  Illustrations. 

Sr.  Yasconccllos  hardly  arrives  at  grater  certainty  in  tracing  the  route  across 
the  Pamirs  than  did  Yule  (whose  commentary  on  Goes,  in  "  Cathay/*  does  not  seem  to 
be  know. I  to  either  writer).  He,  however,  takes  tlio  traveller  by  the  valley  of  the 
Murghab  (identifying  "  Serpanil "  with  the  Sart  z  Pamir)  instead  ot  up  the  main  valley 
of  the  upper  Oxus. 

Kant.  Oerland. 

Immanuel  Kant,  seine  geographischen  n.  anthropologisclien  Arbeiten.  Zwolf 
Vorlesungcn  von  Dr.  G.  Gerland.  Berlin :  Reuther  &  Reichard,  1906.  Size 
9}  X  ej,  pp.  viii.  and  174.     Priee  3*.  M. 

OSnSBAL. 

British  Empire.  Mnrraj. 

Imperial  Outposts  from  a  Strategical  and  Commercial  Aspect,  with  special  reference 
t(>  the  Japanese  Alliance.  By  Colonel  A.  M.  Murray,  with  a  preface  by  Field- 
Marshal  Earl  Roberts.  London :  John  Murray,  1907.  Size  9x6,  pp.  xxiv.  and 
210.     ^fapn  and  Illustrations,     Price  \2s.  net.    Presented  by  the  Publinher. 

Early  Travel.  Cory  at. 

Coryat's  Crudities,  Hastily  probled  up  in  five  Moneths  travells  in  France,  Savoy, 
Italy,  Rhetia,  c^)mmonly  called  the  Grisons  country,  Helvetia  alius  Hwilzerlnnd, 
some  parts  of  high  Germany  and  the  Netherlands ;  Newly  digested  in  the  hungry 
aire  of  Odcombo,  in  the  County  of  Somerset,  and  now  dis]>erre(l  to  the  nourishment 
of  the  travelling  Members  of  this  Kingdome.  By  Thomas  Coryat.  2  vols.  Glas- 
gow :  J.  MaeLehose  &  Sons,  1905.  Size  9x6,  pp.  (vol.  1)  xx.  and  428;  (vol.  2) 
xii.  and  43*>.  Facsimile  Illustrations.  Price  25«.  net.  Presented  by  the  Pu^ishers. 
Educational.  Simmondf  and  Biehardcon. 

An  Introduction  to  Practical  Geography.  By  A.  T.  Simmondsand  Hugh  Richard- 
son. (New  Edition.)  London  :  Macmillan  &  Co.,  1906.  Size  7  x  4A,  pp.  xii.  and 
380.  Maps,  IHagram^,  and  Illustrations.  Price  8«.  6(1. ;  also  in  tnree  sections, 
price  Is.  each.     Presented  by  the  Publishers. 

See  review,  ante,  p.  207. 
Edaoational— Text-book.  Herbertion. 

Tho  Oxford  Geographers,  vol.  3.    The  Senior  Geography.     By  A.  J.  Her1)ertBon 
and  K.  1).  Herbertson.     Oxford  :  Clarendon  Press,  1907.     Size  7^  X  5,  pp.  viii.  and 
364.     Maps.     Price  2s.  Gd.    Presenttstl  by  the  Publishers. 
Tho  first  two  volumes  were  reviewed  in  the  Journal  for  May  last  (vol.  29,  p.  562). 
Tho  present  and  concluding  volume  treats  of  the  wr  rid  from  the  point  of  view  of  its 
natural  regions,  which  are  made  the  basis  of  subdivision  throughout.    This  is  a  novel, 
and  the  same  time  an  eminently  instructive,  method. 

S<*e  review,  ante,  p.  206. 
Hints  to  Travellers.  Stigand. 

Scouting  and  Reconnaissance  in  Savage  Countries.     By  Captain  C.  H.  Stigand. 
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London  :  Ilngh  Reea,  1907.    Size  GJ  X  4,  pp.  viii.  and  144.     CkarU  and  Diagram. 

Price  5«.  net    Pretented  by  the  PMisher, 
Useful  practical  hints  to  those  desirons  of  acquiring  **  knowledge  of  ooii]iir7**i]i 
uncivilized  lands,  without  burdening  himself  with  scientific  books  or  muoh  knowledge 
of  mathematics.    They  are  the  result  of  the  personal  experience  of  the  author,  gained 
while  himself  a  learner. 

TrayeL  Xatne  and  XmI 

Bradshaw*B  through  routes  to  the  chief  cities  of  the  world,  a  oompxehennve  banil- 
book  of  colonial  and  foreign  travel.  .  .  .  Edited  by  Prof.  A.  H.  Keane  and  Stanley 
Iteod.  London :  11.  Blacklock  &  Co.,  ^noi  dated].  Size  61  x  44,  pp.  xlyiil  and 
i>56.    Map»  ami  Plans,    Price  58.  net    Presented  by  the  Pubtishere. 

Voyages.  Payme  aad  Baukj. 

Voyages  of  the  Elizabethan  seamen.  Select  narratiye  from  the  *  Prinoipal  NaTiga- 
tions  of  Haklujt,  edited  by  Edward  John  Payne,  with  additional  notes,  etc.,  bjr 
C.  Raymond  Beazley.  Oxford :  Clarendon  Press,  1907.  Size  71  x  5,  pp.  Ixzli.  aod 
416.     Maps  and  lUwtrations.    Price  2s.  6d.    Presented  by  the  Pyblitkers. 

Tear-Book.  Httck. 

Geographen-Ealender  .  .  .  herausgegeben  von  Dr.  Hermann  Haack.  Funfter 
Jahrganp:,  1907.  Gotha:  J.  Perthes,  1907.  Size  6x4,  pp.  viii.  and  776.  Mapt 
and  Portraits.     Price  5a.  Gd. 

There  are  several  modifications  and  new  features  in  this  issue,  adding  still  farther 
to  its  usefulness. 

Tear-book.  Keltle  and  Btnwiek. 

The  Statesman's  Year-book.    Statistical  and  historical  annual  of  the  states  of  the 
world  for  the  year  1907.    Edited  by  J.  Scott  Keltie,  ll.d.,  with  the  assistance  of 
I.  P.  A.  Ben  wick.    London:  Macmillan  &  Co.,  1907.     Size  7  X  5,  pp.  xcvi.  and 
1672.    Maps  and  Diagrams.     Price  \0s.  Gd,  net.    Presented  by  the  Publishers, 
Among  the  sections  which  have  received  most  radical  revision  are  those  relating  to 
British  West  Africa  and  the  armies  of  the  various  states,  the  latter  having  been  entirely 
re- written  by  Major-General  P.  J.  Maitland.     The  articles  on  the  United  States,  both 
as  a  whole  and  separately,  have  also  been  carefully  revised.    Among  the  maps  and 
diagrams  illustrating  current  political  events,  is  a  series  of  the  latter,  by  Mr.  F.  T. 
Jane,  showing  ilie  comparative  growth  of  the  leading  navies  of  the  world. 


NEW  HAPS. 

By  E.  A.  REEVXS,  Map  OwraioTf  R.GI>.8. 

BVBOPB. 
England  and  Wales.  Ordnanea  Ivnsj. 

Sheets  publidied  by  the  Director-General  of  the  Ordnance  Soryey,  Soathampton. 
from  AuguBt  1  to  31, 1907. 

4  miles  to  1  inch : — 
Diagrams,  County  showing  (Hvil  Parishes,  with  a  table  of  their  areas— Cardigan- 
shire.    Price  Gd. 

2  miles  to  1  inch  : — 

Large-sheet  series,  printed  in  colours,  folded  in  cover  or  flat  in  sheets,  8,  24. 
Price,  on  paper.  Is,  6d. ;  mounted  on  linen,  2s. ;  mounted  in  sections,  2s.  Gd,  each. 

I  inch— <thiid  edition)  :— 
liarge-sheet  series,  printed  in  colours,  folded  in  cover  or  flat  in  sheets.  16, 18, 
20,  23.     Price,  on  paper.  Is.  6d, ;    mounted  on  linen,  2s.,  mounted  in  section*, 
2s.  Gd.  each. 

Small-sheet  series,  printed  in  colours,  folded  in   cover  or  flat  in  sheets,  138. 

Price,  on  paper.  Is. ;  mounted  on  linen,  If.  Gd. ;  mounted  in  sections,  2f. 

In  outWne,  90,  189,  346,  858.     \s.  each  (engraved). 

With  hills  in  brown  or  black,  71),  80,  88,  97,  109,  153,  154,  191,  351.    1*.  «<* 

(engraved). 
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6>inoh— Connty  ICaps  (flnt  revbion) : — 
Oarmartlienihira,  24  b.w.,  30  b.e.,  31  v.m.,  s.w.,  b.b.,  32  n.w.,  8.W.,  83  n.w.,  8.w., 
34  N.W.,  8.W.,  35  N.w.,38  n.b.  Oomwall,  2  n.w.,  4  n.b.,  6  8.E.,  12  n.w.,  17  n.w., 
23  N.B.,  8.E.  DeroBshire,  111  n.w.,  124  8.K.  Linoolnshire,  26  n.w.,  8.w.,  27  n.w., 
28  8.W.,  8.B.,  29  N.W.,  N.B.,  29  8.W.,  s.B.,85  N.W.,  40  ;N.w.,  N.E.,  8.B.  Vorfolk,  65  N.B., 
74  8.B.,  89  8.W.  Pembroke,  7  s.w.  Torkihire  (Fint  Revision  of  1891  Smrey), 
251  N.E.,  S.B.,  252  N.B.,  8.G.,  264  S.B.,  265  8.B.,  271  s.e.,  277  8.W.,  280  N.w.,  h.b. 
1«.  each, 

Sft-ineh — Oonnty  Maps : — 

OomwmU  (First  Revision),  XLVIL  15;  L.  4,  11,  18,  14,  15;    LI.  13;    LVI.  4, 

6,  9,  10;  LVUI.  4,  5,  8,  11,  12;  LIX.  1,  2,  3,  4,  5,  6,  7.  9,  10,  11,  12;  LX.  1 
(13  and  XLVItt.  1);  LXV.  3,  10,  11,  14;  LXXII.  2  (3,  4,  and  LXXIIa.  1), 
5  (7  and  11),  10.    Kent  (Second  Revision),  XXIII.  8,  10,  15  ;  XXXV.  3 ;  XLV.  6, 

7,  11;  LVIII.  14,  15  ;  LXVII.  12,  16;  LXVIII.9,  10;  LXXIII.  12,  16;  LXXIV. 
6,  7,  11,  12,  14,  15;  LXXV.  5.  6,  9,  10,  11 ;  LXXXII.  1  (2  and  6).  3*.  eaeh. 
Laaoashire  (First  Revision  of  1891  Survey),  Gil.  9,  10,  11,  12,  13,  14,  15,  16; 
CXI.  3 ;  CXIV.  2,  3,  4,  6,  7,  8.  St.  each,  CXI.  9 ;  CXII,  3.  U,  Gd,  each,  Lineoln- 
■hire  (First  Revision),  XIX.  5, 10, 14,  16 ;  XX.  1,  2,  3,  4,  5,  G,  7,  8,  9. 10, 12, 13, 
14, 15,  16 ;  XXI.  1,  2,  3,  4,  5, 7,  8,  9,  10,  11,  12,  13,  14,  15.  16.  Horfolk  (First  Re- 
vision). LXXVI.  9 ;  LXXVII.  6.  7;  LXXXVIII.  2,  3 ;  LXXXIX.  2.  Pembroke 
(First  Revision),  IX.  10,  14;  X.  9,  10,  14;  XVI.  2,  3,  4,  6,  8,  10,  11 ;  XVII.  1,  6, 
9,  16 :  XXIIL  1 ;  XXVIU.  5,  8,  9, 13 ;  XXIX.  15 ;  XXXIV.  7,  8,  11,  12, 16,  16; 
XXXV.  14 ;  XL.  3,  4,  7, 8.  11,  12 ;  XLL  1,  2,  5,  6,  7,  8,  9. 10,  11, 15.  Yorkshire 
(First  Revision  of  1891  Survey).  CCXXIX.  2  (5  and  CCXXIXo.  8),  6  (9  and 
CHJXXIXa.  12).  10,  13,  14;  CCXXXII.  3;  CCXXXVL  4,  8;  CCXLIV.  2,  3; 
(XJXLV.  1,  3,  4,  6.  7,  8;  CCXLVI.  2.  3,  13.  Sir.  eaeh.  CCXXIX.  1 ;  CCXLIV. 
1,7;  CCLIV.  5 ;  CCLVIII.  15 ;  CCLXX.  3 ;  CCLXX VIIL  4,  8.     U.  6d.  eaeh. 

{E.  Stanford,  London  Agent.) 

France.  ICinistre  de  rinterienr,  Paris. 

Carte  de  la  France  drees^  par  ordre  da  Ministre  de  Tlnt^rienr.  Scale  1 :  100,000 
or  1  inch  to  1*6  stat.  mile.  Sheets:  v.-14,  Lannion;  vii.-19,  St.  Nazaire;  xi.-19. 
Angers;  xii.-19,  Sanmnr;  xvii.-7.  Arras;  xvii.-31,  Rodez;  xx.-19,  Avallon; 
XX.-24,  Roanne ;  xxii.-33,  Cavaillon ;  xxiii.  23,  Oyonnax ;  xxiv.-24,  St.  Jnlien. 
Paris:  Minist^re  de  Tlnte'rienr,  Service  Vicinal,  1907.     Price  0.80 /r.  e<teh  ehcet. 

These  are  new  editions. 

Qtormany.  Wegemann. 

Verandemngen  an  der  KQste  des  Kreises  Hadersleben  von  ca.  1795  bis  1875.    Von 
Dr.  Georg  Wegemann.     Scale  1 :  75,000  or  1  inch  to  1*2  stat  miles.     Petermanne 
MitteUungen,  Jahrgang  1907,  Tafel  16.    Gotba:  Justus  Perthes,  1907.     Preeented 
by  the  Publisher. 
This  chart  of  the  east  coast  of  Schleswig  accompanies  a  paper  by  Dr.  J.  Wegemann. 

Xt  indicates  by  different  colours  land  that  has  been  lost  and  gained  on  the  coast  from 

^bout  1795  to  1875. 

ASIA. 
Aaia  Minor.  Kiepert. 

Karte  von  Klcinasicn.  Bearbeitet  von  Dr.  Richard  Kioport.  Scale  1  :  400,000 
or  1  inch  to  6*3  stat.  miles.  Sheet  U,  III.,  Angora.  Berlin  :  Dietrich  Reimer,  1907. 
Price  6m.  eaeh  fJwet. 

This  sheet  includes  the  region  lying  approximately  between  lat.  39°  and  40®  40'  N 
EkDd  long.  31°  and  33°  45'  E.  The  great  task  undertaken  by  Dr.  R.  Kiepert  is  now 
ttiipidly  drawing  near  to  a  close,  and  only  one  more  sheet  remains  to  be  published  in 
order  to  complete  this  map. 

Ceylon.  Surveyor-Oeneral,  Ceylon. 

Ceylon.  Scale  1 :  506,880  or  1  inch  to  8  stat.  miles.  Published  under  orders  of 
Mr.  P.  D.  Warren,  p.r.o.s.,  Sarveyor-Qeneral  of  Ceylon.  Colombo:  Survey 
Department,  1907. 

A  new  edition  of  a  small  general  map  of  Ceylon  without  any  attempt  to  indicate 
:s«lief.  Roads,  railways,  telegraphs,  boundaries  of  provinces,  etc.,  are  shown  by 
symbols  and  colours.  Several  such  maps  of  the  island  have  been  published  in  thci 
ipMBist,  but  what  is  wante<l  is  a  really  good  geograpliiciil  map  on  mod«.'rn  lines,  with 
;S>hysical  features  carefally  shown. 
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Fcrtia.  SUhl. 

(Ii-nlugisolie  Houtcukarte   ron   Zcntral-Pcniien   nach   eigenen   AurnnhmeD    vun 

A.   K.   6laliJ.     Blatt  I.  n.   II.    Scale   I  :  S4U,U0U  or  1  inch  to  13^  sUt.  miloa. 

PetcnnuntH  Miaeiimgtn,   Jabrgane,   19(15.     Tafcln   14   u,    15.     Gothn :    Jaatue 

Perthea,  !;m>7.  FraauUd  ftj  Ui<  PuStlihtr. 
To  Bcomnpany  tli<r  nnthor'a  ncnouat  af  hia  gcologicnl  and  Miito  surveys  io  Oiitrel 
and  NoTlfa-Wrtit  I'eraia,  pabliahcd  in  the  August  namber  uf  Pelrrmaniu 'MUteiluHgr 
SlieEf  14  includefl  tho  cnuntr;  Iravoracd  betweon  ICum  nud  lafalinti  and  Trntn  '  " 
to  Hiimndnn ;  wliils  ahoet  IS  givv»  the  oODtinuntlon  to  north,  and  paw<'8  bj  wii>  oi 
HBraKha  anil  Lake  Urmia  Io  Tabrit,  and  ttionci'  post  to  AbUith  oh  tlie  Coepiaii.  Tbi' 
geology  U  indiontoi  by  polouriiiH'. 

Africa.  Topognphieil  SMIion.  Omsral  Btaff 

Mbp  or  Afrian.     Oompilpd  in  tli''  Topnt!raiihii.'nl  Bcrtion,  GenBral  RtalT.    Scale 

1  : 1,00(1,0011    or  I    inoU    Io  IBS  *lat.  milen.     Sheets:    45,  DoDtroln   ami   Berl-r; 

■HI,   Snakin;  55.  Khartum:   fi6,  White  Nib'  »iid  Sohat.     TriV  Hi.  fi-rh.     Sis.lr 

I  :  250,000   or  I  ineh  Io  itil  slat,  railes.    Bheet  8I>— .1,  Ugnrolii.     PriVc  1<.   (W. 

London;  'i\.pni;nipLi(«l  Hcction.  Gcnoral  StnlT.  War  OtB-.-it,  1907.     ¥re>rnUd  by 

the  IHreator  o/  MUilary  OperntUmt. 

BritUh  Cantral  Afrim.  Topographical  Stcticn.  OentTal  SUfT. 

Map  of  Bfitisb  OciiUa]  Africa.     Compileil  in  tlie  Tnpogrnphioiil  Stoliiin,  (ii.Toml 

SUIT.    Scale  I  :  1 ,000.000  or  1  inch  to  Urf,  Mat.  milea.     I^ndoa:  Tcipogmphiwl 

Ser^tion.  General  Staff,  War  Office,  1907.    iViM  4t.  Ud.    Frtitnttd  ly  the  iHlltlor 

u/ Mit'taiy  O/iernfiVini. 

Compilud  chieHy  from  the  reoent  nffloJal  anrveya  and  ImverHeB  made  under  tlie 

direction  of  Mr.  T.  1.  BInnio,  the  director  of  publiii  works  in  British  Uentml  Afrira. 

Tlie  outline  of  tlie  lake  and  its  ivmndings  are  from  the  lurreys  of  Iiicnt.  R.  L,  tthnadcs. 

na  laid  down  on  the  map  published  in  tho  diogrophiBai  Journal  for  .litlj,  1902.     In  tlir 

northern  part  llie  Kork  of  the  Anglc-Grrtiian  Boundarv  Conimiaaion  has  lioen  ulililcd, 

Tlie  mnp  is  priute<l  in  cnlnutv,  and  forma  piirt  of  Ihu  1 : 1,000,000  map  of  Africa  nntv 

buing  prcpart-U  by  the  Tofiogmpliioal  Boctiim  of  tho  Wnr  Office. 

Gold  Cout.  SogfUbeig. 

Man  of  tlie  Qold  Coast.    Pobliabnl  by  tho   antboiity  of  Sir  John   i'ioberagill 

Kodgur,  K.o.w.o,,   (Jnveraor,  ondtr  the  direction  of    Miijot  F.   fl.   OugftiabtTg, 

B.B.,  p.R.o.a.,  Director  of  Surveys,  Gold  (.'uast.     Scale  1  :  125,000  or  1  itieli  Io  i'O 

atiLt.  miles.     Slieet  72  R    II..  Accra.      Edinbnrf^h   and   Ixindon :   W.  A  A.   K. 

Johnston,  t!)07.    Price  2i>.  swA  $lieet.     I'TeuMed  by  Mnjor  F.  (I.  OwsQuberg,  U.K., 

Dirtrtor  of  Surveyi',  Gold  Ooasl. 

TliiB  is  another  slipi't  of  tlir>  new  map  of  the  (iohi  foBat.  whieli  noa  noticed  in  Uie 

Gfogniphhal  JoFii-nnl  for  June  laHt.    The  area  inolndi'd  is  from  lat.  S'>  !0'  to  6°  (/  N-, 

and  from  Ion;;.  0°  Id  0°  30'  W.     It  Ihna  estenda  fpinn  Accra  on  tho  conat  to  ovit 

30  miles  inland.    Much  ri-maina  to  be  filled  in  on  latrr  editions,  and'  a  oousidcntblc 

umonnt  of  tbe  hifnrmBtlon  lure  givi:",  away  from  tbe  Iraferaes  and  route-surveys  from 

which  tlin  ah<>et  biia  b<'eD  cblelly  cs>mpi1e<l.  is  very  approximalu.    BtilL  this  is  a  great 

ndvanc3o  ■<n  any  map  of  tbi-  disJrict  that  bna  hithcito  nppeared.     Hilla  are  shown  by 

brown  shading,  and  the  tamf  oolnnr  hoa  been  aued  to   Indicate  bonodurlcg,  which  is 

to  be  regretted,  since  it  tendn  to  mnfiisioa.  apccially  when  the   llnpa  crose  the  Iiil1«. 

A  Mimplele  table  of  refL-renee  to  aymbols  and  conientional  aipia  is  givi-n  St  the  sidu 

nf  tbe  alicet,  aa  well  as  a  oseful  nott'  on  tbe  system  of  oifhograpby. 

Tonis.  Barries  Oeographiqne  de  rArmcf,  Paris, 

CArte  de  la  Tuniaie.     Scale  I :  lOO.OlM)  or  I  inch  to  l-C  stilt,  mile.     Shent  I.XI, 

Senend.     I'uHh:  Serviro  (Jcrgr»phiqun  dc  I'Armf'e.     rii.t  \:lO/r.  roe},  thetl. 

AKXBICA. 

Bratil.  Card  on. 

Carta  de  rrogresso  dn  Comniifallo  Oeographien  c  Gwlogira  de  S.  Paulo.    Jofio 

Pedro  CardoK).  Chefe.     Sralo  1  :  2,000,000  or  I  inrh  to  :i|-fi  alal.  mflm.    S.  Paolo: 

Dlrectoria  do  Industrin  o  Conimcrcia     Pramlei  by  the  IHredoria  de  tiidaHria  e 


OiDim 

All  outline  mail  abowinfr,  in  addition  to  ehajni  ef  triangles,  iin 
grown,  whiob  are  lintoi]  green. 

Telegraph  Cbuit  of  tlie  Gulf  anil  Lower  St.  Law/eoee  and  Mar 


wbcre  eoflee  il 
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Compiled  by  Liout-Oolonel  W».  P.  Anderson,  m.  inst.  c.e.,  p.r.o.b.,  Chief  Engineer, 
Department  of  Marino  and  Fisheries,  Canadn.  Scale  1 : 2,000.000  or  1  inch  to 
81  0  slat,  miles.  Revised  to  May  1,  1907.  Ottawa:  Department  of  Marine  and 
Fiaheries,  19 J7.     FresenUd  by  Lieut.- Colonel  W.  P.  Andenon. 

This  chait  contains  a  large  amount  of  information  that  cannot  fail  to  be  of  the 
greatest  value  to  all  who  are  concerned  with  the  navigation  of  the  Maritime  Provinces 
of  Canada  and  the  Gulf  of  St.  Lawrence.  In  addition  to  telogiaph  lines,  existing  and 
projected,  and  ordinary  tracks  of  vessels,  it  i^ows,  by  clearly  detined  symbols,  electro- 
signal  stations  in  operation  in  accordance  with  the  international  oixle  of  signals, 
existing  telegraph  stations,  wireless  telegraph  stations  under  control  of  the  Marine 
Department,  lighthouses,  storm  signals,  besides  tables  of  distances  and  the  rules  and 
regulations  governing  the  marine  signalling  stations,  which  are  printed  on  the  map 
as  notes.    No  attempt  has  been  made  to  indicate  soundings. 

Canada.  Dept.  of  the  Interior,  Ottawa. 

Sectional  map  of  Canada.  Scale  1 :  190,080  or  1  inch  to  3  stat  miles.  Sheets : 
10,  Port  Moody,  revised  to  July  15,  1907;  11,  Yale,  revised  to  AprU  27.  1907: 
16,  Milk  river,  revised  to  June  25, 1907;  61,  Lytton,  revised  to  May  14,  1907; 
66,  Medicine  Hat,  revised  to  July  9, 1907;  67,  Maple  Creek,  revised 'to  July  17, 
1907:  111,  Kamloops,  revised  to  May  15, 1907;  263,  Jasper,  revised  to  May  29, 
1907 :  320,  Carrot  river,  revised  to  June  11, 1907.  Ottawa:  Dept.  of  the  Interior, 
Topographical  Surveys  Branch,  1907.  Preienied  hy  the  Department  of  the 
InterioTy  OUawa, 

Honduras.  Kayes. 

Mapa  de  la  Bepublica  do  Honduras.  Levantado  per  E.  'P.  Mayes,  i.o.  Scale 
1 :  530,000  or  1  inch  to  8*4  stat  miles.  Chicago  and  New  York :  liand,  MoNally, 
k  Co.,  1907.    Price  $3.00.    Freeenied  by  the  PtMisher. 

The  material  for  constructing  a  map  of  the  Republic  of  Honduras  is,  for  the  most 
part,  of  a  very  approximate  and  sketchy  character,  but  it  is  to  be  tegretted  that  the 
author  of  this  map  has  not  made  use  of  such  information  as  is  available.  For  instance, 
the  important  work  of  Dr.  Karl  Sapper  has  received  but  scant  attention,  and  in  tlie 
north* eastern  region  his  survey  of  the  course  of  the  river  Coca  has  been  entirely 
ignored,  this  river  being  merely  sketched  in  the  roughest  possible  manner,  and  shown 
a8  following  an  entirely  wrong  course.  In  some  pa^  the  map  Hhows  a  fair  amount 
of  information,  including  railways,  working  and  proposed,  roads,  telegraphs,  and  gives 
heights  from  barometric  readings. 

GIHIRAL. 

World.  Eannswortb. 

Harms  worth  Atlas  and  Ciazotteer.  500  maps  and  diagrams,  and  105,000  references. 
Part  20-23.     Loudon  :  The  Amalgamated  Press,  Ltd.,  1907.     Price  Id.  each  part. 

Tliesi"  parts  contain  the  following  maps:  Part  20,  Nos.  23-24,  South  of  England 
railway  svbtrms ;  95  96,  Kussia  in  Euro}>e  and  th««  Caucat»us;  173-174,  Southern 
United  Slates.  Part  21,  Nos.  21-22,  North  of  England  and  South  Scotland  railway 
svHtriDB:  77-78,  Eastern  Spain;  159-lt50,  Maritime  Provinces  of  Canada  and  New- 
foundland. Turt  22,  Nos.  29-30,  Northern  England;  69-70,  Austria  and  Western 
Hun^'rtry:  139-140,  West  Africa.  Part  23,  Nos.  93-94,  Denmark  with  Schleswig- 
Holatein;  li>9-110,  Central  Asia;  187-188,  South  America  (industries  and  communi- 
cations). 

Charts. 

Admiralty  Charts.  Hydrographie  ]>«partiiient.  Admiralty. 

Charts  and  Plans  published  by  the  Hydrographie  Department,  Admiralty,  during 
July,  1907.    PreterUed  by  the  Hydrograpiher^  Admiralty. 

Hew  Chart!. 

No.  Inches. 

irio       «/  1  7)  England,  cast  coast :— Yarmouth  and  I^owrstoft  roads,  Yarmouth 

jji.i  m  -|i7.3|      haven,  l^wcstoft  harbour.    4«. 

'w-f*       -  jl'^^l  IJaliic: — (tiedscr  Rev  and  approaches  to  Nvstcd.   Plan:— Wame- 

'^"'^  m  _    <^ry-^      ^yj^^^^  harlxmr.     'M. 

3019  m  =    IS      BritiHh  (Vilumhia: — MorcHliy  passage  to  Gabriola  psss.  southern 

sheet.    3k. 
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the    Ri'il   sos:— Merau    Fojar,   Mersa   Datu'r,   Mersn 


liarLour  timl  aii|^roac1ii».     la. 
lanit  i)D  tliQ  north -ffi'st  ciuiitor  Lama:  — 
b«f,  Ssnttago  cove,  Dsrigajiw 


1  BUlf  :-K.; 
3G62  ui  =  var.      Pbiliiiplne  iiUoiI' 

Port  8an  t^ntsbui  and  Ni 

ialut.  SoWek  cijvq.    Zl 
1961  m  =  0'7      Furmoiu,  west  oonit : — PoBiiadom  ialanda.    3i. 
3652  m  =   10      Korea,  west  cuaat ;— Amunyoka  kan  (Yaln  river).    3«. 
!t65ll  ui  =  l-!l      Jiipnii,  Honsliu  (Nipon),  wutli  mast  :~Toba  ko.     2>. 
UTS  in  =  var.     ^ooth  I'aciflQ  ooean.     BketRlicB  of  HDolmnigeB  ia   the  Tnamotn 

nr  ]x>w  Iirc1iipe1af;:a  :— Aljii  or  Peacock  ialnnd,  la|;oou  entrajice. 

Hanilii  entmDoe.    Tokoa  or  Tnkuoa,  lagotin  mtraiu^.    Atu; ot 

liiy,  Aial'im  fiotrance,  Tipnta  entraDce.     Mnrnron  or  Oua- 

buTg   islnnd.    North  p««8a<rt'   to   RotmlTa.    Fnkabina  ialajid. 

PiiBsi'S  inla  Amaun  atoll.     Pakuka  (Aniaru)  paaa.     Pakaka 

to  Beignday  puint.    2«, 
IHr'*  m  =   P'H  *'"'"''  ^'^"'^'^  occmt.     PoMPB  and  anoborageH  in  Taamotii  or  Low 
iS'J/       arrbipelngo: — Itaroia  pnn  and  nncbora^.    Makomo  island, 

uiirth-eatt  piitis  am)  nnohoraecs.     Tnbanea  ialaiti)  paFses.     At, 

Vaw  FUtnt  uid  ?Uiu  add«d, 
33l(i  m  =  37      Germwij  :— Jado  and  Wcaer  tiveis.    New  Plan : — Bromen  docks. 

183'J  m  =110      Plana  of  anchongea  in  the  Grecian  aicbipelago.     Plan  added; 

— Tiots  harbonr.    3a. 
l3fl2in=3T'      Plans  on  the  coast  of  Cbilo.    Nc«f  plan:— Arioa  road.    2s. 
932  m  —  var.    Easleni  archipelago: — Sarabaya,  Bali   and   Japndj  struita,  eti\ 

New  plans: — Bali  strait,  Temnkns  (Tebniikua)  road.  Suugiit 

road,  ilunkulau  road,  Ambat  (Chulib)  road.    Hi, 
.,.„.       _    (7*(ll  Sketch-plan  of  anchoragL-i  in  the  uBsIt-Ta  port  of  the  Celebes. 
-   ([,^1      j^^^  plana :—BtiBlemo  roiui,  Banano   row),  Poaso   rood.  Tojo 

(Tnliboi)  nnd,  Atnpat  inlanila  nnohorago,  £^ta  hmuI,  Ittapaoe 

roNiJ,  Tambn  bay.     Pinna  added : — Sabii  rotu),  Balin^ra  road, 

Tobolnmbangi  road,  Ampibabu  road.    2>, 
102ii  m  =   TO      Auattnlia, east  coaBt     Snlitary  iataoda and  adjni^^nt  cuaat.     Plan 

uddpii :— Coffa  harbonr.    S«. 

Chart!  CUMlIad. 
Ha.  Cumllad  bj  No. 

1543  EoL-land.eaateoaat:— Yar.l.,        .     . 
month  and   I^weatoft  r.*l.-r'»" '^''"'•.       ,,         ,„       .v 
Yarmouth   baven,  I,owe«toft      Yarmouth  and  I*woatoftro»ds.Varmo.ilh 
b„bo„,_  J         havc-n,  Lowoaloft  harbonr   .     .    .        .     IH3 

30-lii  British    Columbia  t—Ap- 
tire    pass  to  Oabriala    paait  L,        ,     . 
and  iDaercbannola  New  chart 

71*  British  Cflliunbia:-Bar-      Moresby    paaa^e     to     Gabrinla     pi.93. 
b.,ura    and     anol«^-ea    in  „     nortb.m  aheeHpnbllabcd  m  June) .    .    3(![8 
Stuart      and      Trincomalie  I'*™  <^''"*-  .      „  ,   ,  , 

channels;   Oyster  and  THe-      "'"-Oaby    ptissa-o     lo     Qabriola     pa* 

graph  batbonra.  Slaplo  bay.  I        Bi'utl-e™  "h'"-t 3619 

OBb.>m  bay, 
615  Africa,  etist  coast:— Port) 
MelTille.  J  —  —  _  _ 

81    Red    Bea:-M.rga    Dniur)., 
to  Trinkitat     Plan  of  McraalNe"  chart. 

Dunlronlhiasiieet.  |     Meraa  Durilr  on  ahoet MS 

22  Penian    gnlf ;  —  Kuwi^itlNew  oharl 

harbonr.  /    Knweit  bsrbonr  and  approarhea     ...        22 

1961  Fonnoia.    wpat   wnat  r—JNew  chart. 

Peacadorei  iitlanilfl.  f     Peaoadores  ialanila igei 

US2  Japan  :  —  <  iwasl    bay    to) 
Taknnatsa  nii»aki,eti^    Plan INoi*  chart 
of  Toba  anohoraKB  nn   tliiai    Toba  ko  .         ,     , ,  3G5(j 
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No.                                                                                             Cancelled  by  No. 

1175  Bketobesof  aoohorages  in)  New  chart, 
the  Tnamotu  or  Low  archi-)     Sketches  of  aDchorages  in  the  Tuamotu 
pelago.  )        or  Low  archipelago 1175 

Charts  that  haTe  r«eeiT«d  Important  Correetiona. 

No.  1859.  England,  west  coast: — King  road.  355a,  United  States,  east  coast: — 
Chesapeake  bay.  1496,  Bahamas :  Great  Bahama  bank,  sheet  I.  2077,  Bahamas, 
sheet  IV.:  from  Exoma  to  New  Proyidence.  2431,  Alaska: — Port  Simpson  to 
Cross  sound.  2458.  Alaska:— Port  Simpson  to  Port  McArthur.  3252,  Central 
Africa:— Victoria  Nyanza,  northern  portion.  755,  Bay  of  Bengal :— False  point 
anchorage.  1338,  Pescadores  islands: — Inner  anchorages.  1798,  China,  north 
coast :—Kwang-tnnv?  peninsula,  etc.  2833,  China,  north  coast: — Port  A<lams, 
Hulu  shan  bay.  997,  Japan  : — Yokoska  harbour.  952,  Japan : — Owasi  bay  to 
Takamatsu  no  saki.  3565,  New  Zealand: — Bream  head  to  Tepaki  point.  214, 
Solomon  islands. 

Thile.  Oflcina  Hydrograflca,  Valparaiso. 

Chilian  Hydrographic  Chart.  No.  125,  Canal  Chiguoo.  Valparaiso :  Oficiua  Hydro- 
grafica,  1906.    PruenUd  by  tfte  Chilian  Uydrographic  Office, 

[ndian  Ocean  and  Bed  Sea.  Keteorological  Office. 

Monthly  meteorological  chart  of  the  Indian  ocean  north  of  15'^  S.  lat.  and  Red 
sea,  September.  1907.  London :  Meteorological  Office,  1907.  Price  6f(.  each.  P re- 
tented  by  the  Meteorological  Office. 

forth  Atlantic  and  Kediterranean.  Keteorological  Office. 

Monthly  meteorological  chart  of  the  North  Atlantic  and  Mediterranean,  September, 
1907.  London:  Meteorological  Office,  1907.  Price  6d.  each.  Preeented  by  the 
Meteorvlogioal  Office. 

forth  Atlantic.  U.S.  Hydrographic  Office. 

Pilot  chart  of  the  North  Atlantic  ocean,  September,  1907.  Washington:  U.S. 
Hydrographic  Office,  1907.     Presented  by  the  U.S.  Uydrographic  Office. 

forth  Pacific.  U.S.  Hydrographic  Office. 

Pilot  chart  of  the  North  Pacific  ocean,  September,  1907.  Washington:  U.S. 
Hydrographic  Office,  1907.     Presented  by  the  U.8,  Hydrographic  Office. 

PHOTOGRAPHS. 

Bhutan.  White 

Album  containing  forty  photographs  of  Bhutan.  By  J.  C.  White,  Esq.,  o.l.E.,  and 
others.     Presented  by  tJie  Gjvemment  of  India,  through  India  Office. 

An  excellent  scries  of  enlargements  of  photographs  taken  during  the  recent  British 
ixpedition  through  Bhutan  fn^m  Dewangiri  to  (jyungtsc.  Tiie  route  to  a  great  extent 
4  new,  which  fact  gives  to  the  views  u  special  value. 

(1)  Sir  Ugyen  Wang  Chuk,  Tongsa  Penlop;  (2)  Paro  Jong  from  tlie  right  bank  of 
he  Par  ('hhu;  (3)  Larger  central  tower,  Paro  Jong;  (4)  Paru  Jong  from  the  soutb- 
»st;  (5)  Paro  Jong  from  camping-ground  on  the  right  bank;  (G)  The  musicians  of 
,he  Paro  Jongpen;  (7)  A  Chuteu  near  the  uionostory  of  (Joriiia;  (8)  Duk-gye 
Domgit)  Jong;  (9)  Tashichhu  Jong;  (10)  Mondong  (prayer  wall)  dividiug  monastic 
'rom  lay  quarters,  Tashichhu  Jong ;  (11)  Interior  of  main  courtyard.  Tashichhu  Jong ; 
12)  Abbot  of  the  Tatshang  Lamas  at  Tashichhu  Jong;  (13)  Puuakha  from  tlio  right 
wnk  of  the  Po  Ohhu ;  (14)  Puuakha  from  the  Mo  Chhu  ;  (15)  Durbar  held  when  the 
Fongsa  Penlop  was  presented  with  tho  insignia  of  the  K.C.I. E. ;  (IG)  Tho  Deb  Kaja ; 
[17)  Bhutan  council;  (18)  Sole  entrance  of  Angduphoraug  Jung;  (19)  Interior  of 
lecond  court,  Angduphoraug;  (20)  First  court,  Angduphoraug  Jong;  (21)  Yillugo  of 
Tongsa;  (22)  Tongsa  Jong  as  seen  from  above;  (23)  Tongsa  Jong;  (24)  Interior 
)f  Tongsa  Jong ;  (25)  Tongsa  Penlop  and  family ;  (2G)  Interior  of  middle  court, 
Tongsa  Jong;  (27)  Monastic  dancers  at  Tongsa  Jong;  (28)  Devil  dancers,  Tongt>a 
Jong ;  (29)  Musicians  of  Tongsa  Penlop ;  (30)  I^amns*  quarters,  Tongsa  Joug ; 
(31)  House  near  Bya-gha;  (32)  Interior  of  Kujc-Iihakhang,  with  hole  supposed  to 
bare  been  caused  by  the  reclining  of  the  first  Guru  Uimpocho;  (33)  Chuten  built  on 
b(epaleM  model  between  Tongsa  and  Bya-gha;  (34)  TheTougsa's  bodyguard  ;  (35)  Mr. 
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C.  Wliile.  Sir  Cgjeii  Wftog  Cliuli,  May<i  lieiiiiiuk.  Sir.  Piurl ;  (3(i)  Bhiiloneao  ooolits 
being  fed  nftor  arriTftl  in  com[) ;  (37)  Toiigaa  I'vnlop'a  giator'*  faioily  ^  (38)  Gotgo 
beyoiid  I.iugai  Jouj,-  lowatds  Uie  burderg  of  Tibet :  <3i»)  Utidge  uvur  tlio  Wong  Cliliu 

atTaaliUbliu  Jong:  (111)  Tlio  Ton(jra  Penlop'i  mi-dioal  allendant,  a  Lunm  froia  one  of 


Britiih  and  QAnnan  Eut  Africa.  Diokinion. 

KeveDt;-three  |ibi>lc>griiplis  of  UrJtiah  nad  Qeroiaii  Eut  Afiico,  takeo  by  ('aptaia 
F,  A.  DickinwD,  Duko  of  CoranaU's  Light  lufantrj.     FreiaiUd  by  Caiilnin  t'.  A. 

Mnnj  of  tbn«e  are  gdme  8ulljul;tl^  bul.  an  n  wliale,  Ibt-y  i^ive  a  good  ido*  or  tbe 
oharaotcr  ut  tlie  ooantry.  Tbe;  were  takuu  bj  l.'aptaiu  Uiukitiaiin  during  a  liait  paid 
by  biin  about  two  jears  ago. 

(I)  VasGodaOama'sold  fort  ntMombrvsn;  (2)  TraTalliaR  over  the  pluinai  (3)  Tbn 
upper  waters  of  tbe  Oiuuh)  Naruk  ;  (4)  ramgi  at  the  jnnction  of  thu  \arlheTn  Oa^an 
Nyiro  and  (inaao  N«rok;  (S)  The  junt-tiiiu  .>f  the  'Jungo  Naruk  and  (ioaw)  Njiro, 
(U)  Anglo- <;erra»ii  Boundary  <  ■omniia.iuo  camp  in  the  Guaso  Nyiro;  (7)  Curioiu  onl- 
enip  of  baulliu  rocka  across  tbe  valley  of  thu  Gunuo  Nanik ;  (H)  The  I'rai  BWainp; 
(9)  Tho  Mniakwa  n\cT :  (10)  Hridgo  ovrr  the  Marakwu  rivir;  (11)  CroatiiDstbe 
Slarawka  river;  (12-14)  Near  Nairobi:  (l.'i)  Forest  neur  Xairobt:  (ll>  and  IT)  View 
undec  Mount  Kruk;  (18-20)  MaHai  El  Meran;  (:!1)  Masai  warriora  in  Ibeii  war- 
paint :  ('22}  MuBi  caltlu  ;  (23)  l^>  Dogolani  aub-tribe  of  tlie  Masai ;  (2i)  Uy  Kuul«, 
philiMopber,  ami  frienil,  a  ha  Doirolaui  Miuai ;  (:;.'>)  Thi:  swing-britlge  over  tbo  Ttiika- 
Thika  Hveri  (2G)  The  Tbika-Tbika  river;  (UT)  (J^uip  ou  Mount  Kilibei:  (2S)  A 
WandorobD  village :  (■£!)  Wnudorubo  hnnlurB  eutiug  raw  riba  lyt  rbiuo :  (31))  The  iStna 
rivtr;  (31)  Tbe  touiponiry  furry  over  tlie  IViia  rivor^  (^'>)  I'attlit  croBsing  the  Tana 
river;  (33)  Tht  ^faudi  f..rei,t;  (34)  &,,{»  sUtion.  Xandi  counlry;  (:«)  A  aub-seolioii 
of  (be  Nundi  at  Soba  station:  (ilG)  IJmbrelb  thuru  (luo:  (:ST  ^iD'I  :«'<]  Ua  tlie  Laikipin 
Eucarpment :  (3tl)  In  the  Orent  Itift  Viilley  iiuar  I.ako  NatMU  :  (10)  A  three  weoW 
ahix)t  nrar  Lake  Natron;  (41)  After  -t  biilliilo  limit  in  u  a  nam  p  near  I>uke  Natron: 
(42)  A  Bwainp  uudtr  Kiliinanjnro ;  (I::  .likI  Hi  killuKtiijnro;  (4A]  An  uutorop  of 
jintnite  rooka  aa  tho  vast  plain  uo'lir  Kiliiii:iii|iir>>.  i  hi  utiil  -17}  Lewor  kudu:  (46) 
Wildebeeate;  (41)  end  50)  <.:ape  I'uD'jJ-.  (..ii  /.-i.n..  ,::■:}  /.-bra  at  Naivaaha  fMin; 
(53  and  54)  Oryx  beiw;  (5^  and  iiO)  Imiulltit .  (.'>7j  IK'U  I'Slrioh;  (58)  I  :iiok  oattjeb  i 
{M  and  W)  Fringe-eared  oryx;  (tii^  Unrltbeiaie  :  (t;2)  (irant'n  piidle ;  (Ii3  aud 
61)  Waller'a  gazelle ;  (6.1)  Roan  antduiw;  (lj<;)  A  barU-i  out  of  Uio  Tana  river,  fbrty- 
ti-n  and  lialf  pounds:  (117)  Itartebwute  :  (GS)  llhinoccros;  (i;il)  Lion:  (70)  Thom- 
■■  ;  (7l).I(of«rta'  gatelle ;  (72)  Waiting  for  a  big-gome  drive;  (73)  A 
u  the  Auglo-German  buuudurj. 


n  by  Frank  Adniu,  Eeq,     iV 
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Nineteen  photngraphi  of  Canadii. 

borne  of  tbeao  priola  are  from  anap-ahola  taken  from  a  trol 
Ihon^'''  'be  Koeky  luouataina.    Six  of  them  are  panoramai. 

(1  an.l  2)  Biaoa  in  the  National  Park,  Banff;  (3)  View  n.'ar  liauff:  (4)  Itow  river, 
Itanff;  (5  Kami  H-Ilj)  Snaji-abot  a.  from  moving  train,  among  (be  Rockiex  ;  (10)  8iwp- 
abot,  lukon  from  runr  of  train,  of  front  of  tinlii  lonnding  a  curve  in  the  Hockiea  ;  (11 
and  IT)  Tho  Selkirk  mouutaioa;  (I::)  The  upper  Arrowhead  lake:  (13)  The  lower 
Arrowhi^  lakv  ;  (IH]  Nelaon  Kuotemiy  ;  (19)  Vii^w  near  Banff. 

Ceylon. 

Eleven  photograplig  of  CNiylon,  lukun  by   K.  J.  Vurluy,  Esq. 

Varies,  £^1/.,  M.A. 

Mr.  Varley,  wbo  liaa  nt  varione  times  preacnlcil  many  intcn-atiug  jibotogmpira  of 
India  to  our  coUi^olioo,  baa  now  added  tlie  following  aet  cf  uuiall  viowa  lukeu  reurolly 
in  C^lon. 

(1)  Tho  HooBBtono,  Aitumdbapurn ;  (2)  Ituiiiud  Buddhist  tompte,  Anaradhnpuni: 
(3)  Bndilliiat  dagol>a,  Anumdhapurn ;  (4)  Kuini-d  dagoba,  ovcrgmiiin  with  jungle, 
Auumdhapani ;  (5)  Colosaal  iiuui,'e  of  HnJdho  io  stone,  Anurailhapura ;  (6)  'lliB  aaond 
Bo  tre.!  and  aifine  iuittffc  of  Ituildhn.  Anuradliapura;  (7)  Tho  oldftt  lluddhiat  t«>Biple 
in  Anunulhapuni ;  (8)  Kntraui'c  to  the  old  Duieh  fart.  Jaffiia:  (!t)  The  toout  and 
bfiDtions,  JulTmi;  (10)  Walls  of  the  fort,  Jaffna;  (11)  The  umbrella  tre«  pf  BonUi 
ludiH  nnd  young  Palmyra  |>abns. 
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ChiDa  and  Japan.  Harfeld. 

Furty-nino  photographs  of  China  and  Japan,  taken  hy  Captain  F.  llnrfeld,  r.u.a. 
(Attache  au  Cabinet  du  Rol,  BrnxelluB).     rresented  by  Captain  F.  Harfeld. 

These  photo^<:raph8  were  taken  by  Captain  F.  Harfeld  daring  liis  journeys,  extend- 
ing over  four  years,  in  the  provinces  of  Hu-nan  and  Kuang-tung,  and  in  Japan.  They 
are  all  interesting,  and  form  a  welcome  addition  to  the  Society*s  collection.  The  follow- 
ing list  of  titles  gives  particulars : — 

(1)  Cormorant  fishing  on  the  Hsiang  river;  (2)  Junks  on  Hsiang  river;  (3)  Con- 
fucius temple  in  Chang-sha;  (4)  Courtyard  of  a  furm  in  Tung-yang;  (5)  A  Chinese 
inn  near  Tung-yang ;  (6)  Graves  near  I-yang ;  (7)  Theatrical  performance  in  the  o))en 
air,  near  Chang-1^ ;  (8)  A  Chinese  inn  near  Chang-tc ;  (9)  Interior  of  a  Chinese  inn 
atChan-chou;  (10)  Granite  quarries  at  Ta-fu-shih ;  (11)  Gold-washing  atYukatson; 
(12)  Ilu-nan  people  near  Chang-sha  looking  at  a  foreigner;  (13)  People  of  Li-chou, 
on  the  660-foot  bridge  over  the  southern  Li;  (14  and  15)  Characteristic  view  of  the 
rountry  between  Bemndo  and  Kei-ting-hsi :  (16)  Hafts  on  the  Yilan  Chiang;  (17)  A 
Chinese  gunboat  on  the  Yiian  Chiang:  (18)  A  pagoda  near  Shanghai;  (19)  A  creek 
at  Chang-an ;  (20)  Olil  pagoda  near  8u-chou;  (21)  Bridge  over  a  creek  near  Fati; 
(22)  Blalans  and  other  boats  in  a  creek  near  lionam;  (23)  Raft  and  bridge  near 
Fati ;  (24)  A  creek  near  Feog-chuan ;  (25)  Brick-kilns  near  Canton,  coolie  using  the 
noria;  (26)  Brick-kilns;  (27)  Flower-boat  on  the  West  river:  (2i<)  Right  baftk  of  the 
West  river  near  Fcng-chuan;  (29)  A  corner  of  Uonam  ibland;  (30)  A  temporary 
theatre  in  southern  Kuang-tung  near  Fa-shan  ;  (81)  Breeding  ducks  near  Fati ; 
(32)  Funeral  boat.  Canton  river;  (JXA)  Inside  view  of  a  malan  with  an  Akka  family; 
(34)  A  pawnshop;  (35)  Characteristic  view  of  the  river  near  Wang-^ha;  (36)  The 
dragon  boat  festival  on  the  Canton  river;  (37)  Paintings  on  a  junk;  (38)  Steamer 
being  towed  on  the  West  river  near  Wu-chou ;  (39)  Tlic  junks  towing  tiie  steamer  on 
the  West  river  near  Wu-chou;  (40)  HilU  and  temple  near  Wu-cliou;  (41  and  42) 
Temple  near  Wu-chou;  (43)  The  Bay  of  Macao;  (44)  The  ruins  of  St.  Paurs*  Macao  ; 
(45)  Camoens*  monument,  Macao:  (46)  Cryptomcria's  lane  near  Nikko;  (47)  One  of 
the  temples,  Nikko ;  (48)  The  Buddha's  lane ;  (49)  Waterfall  near  Myamodliita. 

Northern  Nigeria.  Edwardes. 

Seventy-five  photographs  of  Xupo  Province,  Northern  Nigeria,  taken  by  II.  8.  W. 
Edwardes,  Esq.     Presented  by  11.  8.  W.  Edwardt*^  E*q. 

Although  small,  some  of  these  are  specially  interesting,  and  in  years  to  come  will 
have  a  considerable  historical  importance.    The  titles  are  as  follows : — 

(1)  (xeneral  scenery  near  a  town;  (2)  View  at  Kutigi;  (3)  A  young  Nupe  girl; 
(4)  Roofing  a  hut;  (5)  Dyeing:  (6)  Load  of  kola  resting  on  a**loko"  whilht  carrier 
feeds ;  (7)  Joe,  my  steward,  and  freed  slave  boy ;  (8)  Braima  interpreter ;  (9)  A  fish- 
trap  on  the  Kaduna  river:  (10)  Carriers  on  the  march;  (II)  An  ant-heap;  (12)  Out- 
side residency,  Bida;  (13)  Caravans  outaide  walls  of  Bida;  (14  and  15)  Bida  toil 
station;  (16)  Gate,  Bida,  since  removed  to  make  way  for  road;  (17)  Returning  from 
the  levee,  Bida:  (18)  The  Munshi  Expedition  in  camp;  (19)  The  Munshi  Exp^ition, 
the  officers ;  (20)  The  BInnshi  Expedition  on  the  march;  (21)  The  Munshi  Expedi- 
tion resting;  (22)  An  old  slave;  (23)  Natives  at  Dakmon;  (21)  Natives  at 
Jimunli;  (25)  The  Kaduna  river  at  Dakmon;  (26)  Near  Jimma ;  (27)  Jimma; 
(28)  An  old  labourer;  (29)  Typical  country;  (30)  A  Nupe  loom:  (31)  l»resident 
Goldsmith  proceeding  on  tour;  (32)  Encouraging  lalx)urers;  (33)  In  Bida  main  street; 
(34)  A  market,  Bida;  (35)  (tirls  briogiog  lotids  of  prinluce  to  Bida;  (36)  My  survey 
station;  (37)  Tlie  Emir's  palace,  Bida;  (38)  Mnrket  scene,  Bida;  (39)  A  tetish  man 
with  jujus  on  mat;  (40)  Bringing  water;  (41  43)  The  tennis-court;  (44)  A  flood; 
(45)  The  Chingi  ferry;  (46)  My  team  of  carriers :  (47)  Mr.  Edwardes  about  to  swim 
flooded  river;  (48)  Large  male  baboon  shot  in  Ik)ngba  district;  (49)  Road-making, 
clearing  the  ground:  ^50)  Road-making,  women  bringing  earth  for  an  embankment; 
(51)  Itoad-makiug,  briuging  a  uulluh  :  (52)  Bako  river ;  (53)  Bako  ferry ;  (5i)  Tot)aoco 
near  Bisatti :  (55)  Canoe  being  cut  out  of  a  largo  log  ;  (56)  Native-made  embanked 
nnid ;  (.'i?)  I3ungalow,  Bida :  (58  and  63)  Jobba,  the  ju-ju  rock ;  (59)  Fulani  hut, 
showing  calabashes :  ((K))  Kede  village  ou  the  Niger;  (61)  Ferry  across  flooded  river; 
(62)  A  big  Nupe  slave;  (64)  The  Emir's  court;  (65)  An  old  warrior;  (66)  A  Nupe 
boy;  (67)  The  ostrich  of  the  Nakworiji  of  Bida;  (68)  A  herd  of  Fulani  cattle; 
(69)  Fulani  women  dressing  their  hair ;  (70)  *'  Kaura.*'  the  favourite  of  the  Emir  of 
Bida;  (71)  Dove-cote;  (72)  A  Nupe  girl;  (73)  Two  Fulani  girls:  (74)  A  native  in- 
terpreter; (75)  Group  of  Nupe  headmen. 

Tibet.  White. 

Two  albums  containing  eighty-five  photographs  of  Tibet  and  Lhasa,  taken  by 
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These  two  valimUe  klbumg  of  photoKraphs  uro  c-iilBrgemenla  trom  Deg;kti<'i!*  tnketi 
bj  Mr.  J.  C.  White,  o.in..  the  political  ofSoer  allnhL-d  to  the  recent  British  expedition 
to  LhaaH.  The  oiceptioDal  clroamatBuceB  or  this  oipeiilioii,  and  the  (nel  tlikt  a  gnt&t 
part  of  the  route  waa  Lew,  and  is  likel;  to  remiiin  <:l<>Bed  agiun  to  Eoropeaiu  for  yeM* 
to  oome.  Rive  a  sppuiBl  vnlue  to  the  eeries.  iind  the  Societj'e  collection  has  been  ^fotlj' 
tnriubed  by  this  prBwmlation.  llr.  White,  who  is  a  good  photographer,  evidaotly 
mtd'i  the  moat  of  his  opportnaitieH,  and  those  ciuelleut  views  aru  etninciitly  ohartui- 
tcrlstlc  or  Uio  oountry  and  iwojile.  Burnt)  uT  tho  pBuoTHmas  are  tery  flue.  The  siaea 
vary  from  7i  x  Vli  to  lOi  x  *5|  inches, 

{])  The  river  Tista;  {-i)  The  aourou  of  the  TisU;  (3)  A  glacier  li.ke:  (4-6) 
Kham-pa-joDg :  (T)  Mount  Everest  from  Kbam-pk-jong:  {Sj  Groap  of  oons;  (9)  The 
abbot  Hi  Kham-pa-jODg :  (ID)  Panontma  of  Kham-pa-jong :  (11)  Chou°ru:  (12)  Na-tlio 
J,a  from  L'haui-pi-thang -  [V3)  Ohoinolhari  from  Cbam-pi-tbang ;  (H)  Tlie  MtMibn 
river;  (la)  Chorten  near  Riu-uhen-gong ;  (16)  Phema  village;  (17)  Bridge  at  Phema; 
(la  and  19)  Phu-ii  Jong;  m)  Samuda:  (21)  Kang-mar;  (22)  Yaks  ii<  Kkkaa  ; 
(23J  Gyang-tae  Jong;  (21)  The  Ourklia  post;  (25)  The  mission  post  at  Uyang-tMi ; 
('^)  Niriii-kangSaDg:  (27)  Niski-kaug  8aag  glacier;  (28  and  28)  Views  near  camp- 
iiig-gtound  a  few  miles  beyond  Kha-ru  La;  (30)  Sam-ding  monastery;  (t)l)  Fa-de 
Jong;  (32-31)  View  of  the  Yam-dok-tao :  (35)  TIil-  Tsung-po  or  Bcahmupntra  vslley : 
(86)  PsDoramu  of  Tsang-po  valley;  (37  and  :JS)  Cliak-iam  ferry;  (SlUl)  The  old 
disused  IroD  chatos  from  which  bung  tho  bridgi.-.  Cliak'tam  ferry ;  (42-45)  Views  ttp 
the  Kyi-vhn  valley ;  (16)  Bblog-doiig  ka  ;  (47)  'lo-lung  bridge :  (4t<)  Dre-pung  moiiat- 
tery ;  (4t:>)  A  group  of  Lamas  of  Drc-pung  Djonaslery ;  (50)  An  image  iu  one  of  ths 
Gon-pas  of  Dre-pung  monaslory;  (51-54)  Nai-ohung  monastery;  (55  aud  66)  The 
astrologer's  summer  residonc^e;  (57)  Sera  mouasltiry ;  (58)  Street  scene  in  Sera  monaa- 
tery;  (59)  The  two  stewards  and  seulor  Lamas  of  Seta  mounstery;  (60)  Ttie  Lha-I* 
house ;  (61)  The  entrance  to  Lhasa ;  (62)  The  Chorten,  looking  backwards,  or  to  tlM 
west  from  the  foot  of  the  Po-ta-la;  (63)  The  so-called  turquoise  bridge;  (HI)  A. 
street  scene  io  Lhusu;  (65)  A  "do-cing"  ur  monuineat  ODtaidv  the  Jono  Khang ; 
(66)  The  Lukhang:  ('J7)  The  oliogpiri,  or  medical  suliool:  (68)  The  Ling-kor,  or 
sacred  circular  road  to  Lhasa;  (69-7B)  The  I'o-U-Ih;  (79)  View  of  u  grove  noat 
Lhasa;  (60)  Tbo  rugetit;  (81)  The  Bha-pes;  (82)  Tougsa-roulub  and  bis  retinue  ; 
(8a  sad  81)  The  Cliineso  Ambao :  (85)  Pauonuoa  of  Lhiu;L. 

Tiin-nan.  Tonng. 

n  ti'  Assam,  by  E.  0. 

Mr.  Yaaiig's  pjipec  doBertbiDg'tlio  journey  upon  which  these  pliotogiaphs  wem 
taken  was  published  in  tlie  Qeoijrapliiaal  Journal  fur  last  August.  A  great  part  of  Ihe 
mute  was  preriously  very  littla  fenowu.  hence  these  views  have  un  uxceptionul  iotoreat. 
Borne  of  them  are  viry  good,  and  most  typical  of  the  country, 

(1)  Valley  of  the  Mekong  looking  south  from  nour  Fei-lune-ch'Uo :  (2)  FU-lnng^ 
ch'luo  Buapensiou  bridge  ovi-r  the  Mekong ;  (3)  River  BBtweca,  alxive  Lu-koa ; 
(4)  LiiKi  village  uf  Tsa-mi-ti  iu  the  Salween  busio;  (5)  Liso  iu  liglitiug-dreaa; 
(6)  View  of  the  l*alweeu  valley,  in  tlie  Ula-Iaina  country;  (7  and  9)  Group  of  Uln- 
lamai  in  the  Salweon  valley  ;  (8)  Vlu-lauja  woman  uptuning  yam  ;  (10)  River 
Nmai  Hka,  our  jiarty  crossing  iu  a  dugout;  (II)  Village  ijccuo  in  the  valley  of  tin 
Nmai  Uka;  (12)  Tomb  of  iv  Siugplo  hoadmaa,  Mali  Ilka  busiu;  (13)  House  of  tho 
hcadtUDD  or  Ohowpa  of  tjiniinu  in  the  Ukampti  district ;  (14)  liivL-r  scene  neat 
I^ngnu;  (15)  Scfue  in  Ijingnn;  (16)  Wift.',  daughters,  and  grandchild  of  the  Qioi^ 
of  Laognu  ;  (16)  The  t'howpa  uf  Lungnu. 

N.B.— It  would  greatly  odd  to  the  value  of  the  collection  of  Photo- 
graphs whioh  has  boen  established  in  the  Uap  Boom,  if  all  the  Fellowv 
of  the  Society  who  have  taken  photographs  dvirine;  their  travels,  would 
forward  copies  of  them  to  the  Map  Cu  ator,  by  whom  they  wlU  bo 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  useful  for  reference  if  the  name  of  the  photographer  and  hla 
addrsM  fti*  gtvao. 
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ON  NORTH  POLAR  PROBLEMS/ 

By  Dr.  FRIDTJOF  NANSEN. 

A  TEAR  and  a  half  ago  onr  late  distinguiBhed  President,  Sir  Clements 
Markham,  read  before  our  Eesearoh  Department  a  most  interesting 
paper,t  treating  more  or  less  of  the  same  subject  which  I  am  going  to 
discuss  to-night ;  and  the  paper  was  followed  by  an  important  discus- 
sion. To  my  great  regret,  I  was  unable  to  be  present  on  that  occasion. 
Although  it  might  seem  unnecessary  to  take  up  this  subject  so  soon 
again  for  fresh  consideration,  I  have  nevertheless  been  asked  to  do  so, 
evidently  because  a  full  discussion  of  this  matter  is  considered  to  be 
important  for  the  future  exploration  of  the  still  Unknown  North. 
Perhaps  it  was  also  hoped  that  I  might  be  able  to  throw  some  new  light 
upon  the  many  difficult  questions.  Although  I  fear  that  I  shall  not  be 
able  to  justify  such  bold  expectations,  I  thought  I  could  not  refose  the 
kind  request,  considering  that  I  have  given  some  part  of  my  life  to  the 
study  of  these  questions ;  and  I  am  glad  to  use  this  opportunity  to  sum 
up  some  of  the  conclusions  to  which  my  researches  have  led  me. 

The  present  paper  was  originally  intended  to  deal,  with  both  North 
Polar  and  South  Polar  problems ;  out  I  soon  saw  that  if  the  discussion 
should  be  in  any  way  satisfactory,  it  would  be  necessary  for  the  present 
to  limit  ourselves  only  to  the  North  Polar  problems,  following  the 
maxim  which  I  think  ought  to  be  the  maxim  of  all  polar  exploration 
of  the  future :  do  not  try  to  do  too  much,  but  that  which  you  do,,try  to 
do  it  thoroughly  well.  I  cannot,  therefore,  even  promise  to  take  up 
for  consideration  here  to-night  all  North  Polar  problems ;  I  shall  have 
to  limit  myself  to  those  which  I  consider  to  be  of  most  importance. 


*  Read  at  the  Bojal  Geographical  Society,  April  20, 1907.    Map,  p.  584. 
t  Glcmenta  Markham,    '*Oii    the  Kext  Great  Axctio  Discovery,"  Geographical 
Journal,  voL  27, 1906,  p.  1. 
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On  many  and  essential  pointo  T  fiilly  agree  ivith  the  views  §et 
forth  by  my  venerated  Mend  Sir  Clementa  Slarkham  in  the  above- 
mentioned  paiiei',  wliilst  on  othere  we  differ  somewhat.  Many  of  bia 
oonchisions  have  been  based  on  the  diaooveries  of  the  From  Expedition 
acrosB  the  North  Polar  baain,  and  on  the  deBoriptioua  and  discussiouB  of 
onr  obaei-vations  given  in  some  of  my  ecientifio  memoirB.*  I  am,  how- 
ever, Burry  to  have  to  admit  that  invea ligations  which  I  have  carried 
on  after  those  memoirs  wore  written,  have  compolteJ  me  to  alter,  or 
at  least  to  modify,  some  of  the  views  set  forth  in  those  volnmes,  and 
to-night  I  shall  therefore  to  some  extent  have  the  somewhat  ungrateful 
task  of  trying  to  pull  down  again  Bomo  parte  of  my  own  building. 

I  think  we  shall  do  well  by  dividing  the  subject  before  us  in  two 
parts  :~ 

1.  First,  WB  ought  to  find  out  what  the  problems  of  the  Unknown 
North  really  are,  and  which  of  them  are  important. 

li.  Secondly,  we  have  to  esamine  which  methods  of  exploration  are 
boat  for  a  successfnl  solution  of  these  problems,  and  what  kind  of 
observations  are  especially  desirable. 

The  Fboblxus  of  the  Usilnowk  North. 
Many  of  the  moat  important  probleme  of  the  North  Polar  regions 
have  been  more  or  less  solved  by  the  various  expeditions  of  lale  years. 
The  northward  extension  of  Greenland  and  its  islands  has  been  settled 
by  Peary,  new  northern  lands  of  the  American  Arotio  archipelago  have 
been  explored  by  Sverdrnp,  the  northward  and  westward  extension  of 
the  Franz  Josef  archipelago  has  been  settled  by  the  front  Expedition,  by 
Jackson,  and  by  the  Duke  of  the  Abruzei ;  the  small  extension  of  Bennett 
island  was  discovered  by  Baron  Toll.  There  is,  in  fact,  no  known  land 
in  the  north  whose  northern  coasts  aro  not  now  explored.  And,  more- 
over, pei'haps  the  most  important  feature  of  North  Polar  geography, 
viz.  the  deep  North  Polar  basin  extending  eastwards  north  of  Spits- 
bergen, Franz  Josef  Land,  and  the  New  Siberian  islands,  has  bean 
discovered  by  the  Fram  Expedition,  and  the  great  features  of  its  currents 
and  oceanography  have  been  explored.  The  eastern  shallow  part  of  this 
sea,  north  of  eastern  Siberia,  was  traversed  by  the  Jeannefte.  During 
his  recent  expedition  through  the  North-West  Passage  Amundsen  has 
explored  the  magnetic  north  pole,  and  many  important  problems  of 
that  interesting  region  will  probably  l>e  solved  when  his  magnificent 
material  of  observations  has  been  worked  up.  It  may  also  be  pointed 
out  that  the  Greenland  inland  ice,  which  is  a  very  important  feature 
of  Arctic  geography,  has  been  crossed,  and  its  northern  extension  has 
been  settled  by  Ptary. 

,   1893-06.     Scitntifia 
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I  think,  therefore,  that  we  have  reaaon  to  look  baok  with  satisfaction 
upon  the  progress  which  tlie  geography  of  the  North  Polar  regions  bae 
made  during  the  end  of  last  century  and  the  beginning  of  this.  Hardly 
in   any  previona    period   of  the   aamo   short   duration   has  the  know- 


iimilar  imiKirtant  advances.  But 
are  still  many  problems  of  great 
1  the  north.  I  shall  try  to  mcn< 
an   be  solved  without  very  great 


ledge  of  the  Arctic  Eegiona  made  i 
certainly  wo  cannot  stop  here  ;  there 
interest  waiting  for  their  solution  ii 
tion  some  of  them  which  I  think  c 
difficulty. 

In  order  to  get  an  idea  of  the  chief  problems  of  the  still  Unknown 
North,  we  have  naturally  to  follow  the  ordinary  prooeBfl  of  reasouing 
from  the  known  to  the  unknown,  and  we  have,  first  of  all,  to  ask  our- 
selves the  question  :  What  do  the  known  geographical,  geomorphologioal, 
and  geological  features  of  the  surrounding  known  regions  tell  us  about 
the  still  unknown  area  near  the  north  [mle  ? 

The  discovery  by  the  Fram  Expedition  of  a  deep  north  polar 
hasin,  with  depths  exceeding  2000  fathoms,  is  very  important  in  this 
respect.  Sir  Clements  Markham  even  says,  that  "  it  drew  the  veil 
from  the  Arctic  mystery  and  made  all  things  clear."  This  deep 
North  Polar  basin  forms  the  northern  termination  of  a  series  of  oceauio 
depressions,  estending  northwards  through  the  Norwegian  sea,  from  the 
eastern  side  of  the  Atlantic  ocean,  and  dividing  the  oontinental  masses 
of  the  old  and  the  new  world,  'lliese  depressions,  following  to  some 
extent  the  direction  of  the  meridian,  form  evidently  a  more  or  less 
continuous  tract  where,  during  some  remote  geological  period,  the 
Earth's  crust  has  sank  in  owing  to  certain  causes  which  are,  however, 
difficult  to  explain,  and  wo  shall  not  diaouss  here  the  various  theories 
attempted.  The  different  basins  of  these  depressions  are  separated  by 
transverse  submarine  ridges,  e,-/,  the  Sootland-Fiuroe- Iceland -Greenland 
ridge,  the  Jan  Mayen  ridge,  extending  from  Jan  Mayen  towards  Hear 
island,  and  also  a  ridge  extending  north-west  from  Spitsbergen  probably 
towards  northern  Greenland.  Wo  know  that  the  depression  of  the 
North  I'olar  basin  extends  from  the  latter  ridge  continuously  towards  the 
north-east  and  east  as  far  as  north  of  the  New  Siberian  islands,  hut  how 
much  further  eastwards  is  unknown,  and  so  is  also  the  width  of  the 
basin  towards  the  north.  Its  measured  depths  vary  between  1800  and 
2100  fathoms. 

The  sinking  in  of  the  Earth's  crust  during  the  formation  of  such  a 
deep  and  probably  extensive  basin  is  always  a»;ompanied  by  consider- 
able volcanic  disturbances  along  the  edges  of  the  sinking  area.  For 
instance,  the  Pacific  ooean  forms  a  great  area  of  depression  where,  in 
several  places,  sinking  of  the  sea-bottom  is  evidently  going  on  at 
present,  and  it  is  not  long  ago  that  the  citizens  of  San  Francisco  and 
Lima  felt  the  disastrous  effects  of  this  process.  By  the  eruptions  of 
lava  and   basalts,   connected  with  such  changes  in  the  Earth's  crust, 
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permanent  traces  are  left  to  posterity  by  which  the  geologioaL  age  of 
the  changes  can  be  determined. 

The  edge  of  the  North  Polar  basin  is  bnt  little  known.  As  £ftr  as 
our  knowledge  goes,  there  are  no  very  modem  Toloanio  formations  in 
these  regions.  The  whole  of  Franz  Josef  Land,  and  some  part  of 
eastern  Spitsbergen  and  King  Charles  Land,  are  to  a  great  extent 
formed  by  basalts  from  the  later  part  of  the  Jurassic  period,  and 
perhaps  early  Cretaceous,  but  there  are  hardly  any  much  later  basalts. 
This  might  indicate  that  at  least  some  sinking  of  the  sea-bottom  to  the 
north  has  occurred  during  the  later  part  of  the  Jurassic  age  and  the 
early  Cretaceous ;  but  the  first  formation  of  the  North  Polar  basin  may 
have  taken  place  long  before  that  time. 

On  Bennett  island  the  Jeannette  Expedition  found,  according  to  De 
Long's  diary,  volcanic  rocks  and  lava,  which  perhaps  means  basalt,  but 
their  geological  age  is  unfortunately  unknown.  The  sad  disappearanoe 
of  Baron  Toll,  who  visited  the  island  some  years  ago,  has  prevented 
us  from  ever  knowing  what  this  distinguished  explorer  and  geologist 
had  found  out  as  to  the  geology  of  this  island,  which  he  discovered  to 
have  a  very  small  extension. 

The  basalts  known  on  the  west  coast  of  Greenland,  in  the  region  of 
Disco  island  and  further  north,  and  those  on  its  north-eastern  coast,  in 
the  region  of  the  Scorcsby  Qord  and  north  of  it,  are  from  a  much  later 
period,  chiefly  the  Tertiary,  and  seem  to  belong  to  the  period  of  eruptions 
represented  by  the  basalts  of  Scotland  and  the  Fsdroes,  which  again,  by 
the  basalts  of  Iceland  and  Jan  Mayen,  are  connected  with  modem  times. 
It  is,  of  course,  possible  that  volcanoes  and  volcanic  formations  of  a 
similar  period  may  exist  in  the  Unknown  North,  or  in  the  insufficiently 
explored  parts  of  the  Arctic  Begions.  But  according  to  what  we  know 
at  present,  it  might  seem  natural  to  conclude  that  the  formation  of 
the  North  Polar  basin  by  sinking  of  the  sea-bottom  was  finished  near 
the  end  of  the  Jurassic  and  the  beginning  of  the  Cretaceous  period ; 
whilst  the  bottom  of  the  Norwegian  sea  has,  in  its  southern  and  eastern 
parts,  been  sinking  in  during  the  Tertiary  period,  and  these  disturb- 
ances are  not  yet  quite  finished  in  some  parts  (near  Jan  Mayen  and 
Iceland). 

If  we  knew  tho  edges  all  round  of  such  a  deep  basin,  formed  by 
sinking  in  of  tho  Earth's  crust,  we  could  assume,  with  a  high  degree  of 
certainty,  that  extensive  land  masses  cannot  possibly  exist  inside  these 
edges,  rising  from  the  bottom  of  the  deep  basin.  For  we  cannot  possibly 
assume  that,  when  tho  basin  was  formed  by  sinking  of  the  crust,  an 
isolated  block  of  land,  or  what  the  geologist  would  call  a  "horst," 
should  have  been  left  in  the  middle,  without  any  connection  with  the 
continental  coasts  or  land  masses  surrounding  the  basin,  and  without 
taking  part  in  the  universal  sinking  of  the  crust  on  all  sides  of  it.  This 
does  not,  however,  exclude  the  possibility  that  more  or  less  isolated 
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lanio  ielands,  like  Jan  Mayen,  may  oooar  inBide  the  edgea  of  sadh  a 
p  basin,  rieing  up  from  tlie  depths  of  the  sea,  and  bailt  up  by  Toloanic 
action  during  or  after  the  sinking  of  the  eea-bottom. 

What  has  just  been  said  demonstrates  the  importanoa  of  knowing 

the  actual  edge  of  the  deep  basin  on  all  sides  of  the  North  Polar  sea. 

■3at  this  edge  is  very  far  from  coinciding  with  the  visible  coasts  uf  the 

mtinent,  as  is  easily  seen  by  a  glance  at  the  North  Polar  map  at  the 

|nd  of  the  present  number.     If  we  do  not  know  the  depths  of  the  sea 

potside  the  coast,  and  the  chief  morphological  features  of  its  bottom,  the 

3iowledge  of  the  coasts  alone  tells  un,  in  fact,  very  little  in  this  respeot. 

We  thng  see  the  great  importance  of  exploring,  not  only  the  coasts  and 

Qie  surface  of  the  sea,  but  we  have  to  sound  its  depths,  and  trace  the 

r morphological  features  of  its  bottom.     For  instance,  as  long  as  we  know 

I  bardly  any  soundings  to  the  north  of  the  American  Arctic  archipelago 

ind  Greenland,  and  only  veiy  few  north  of  Alaska,  it  is  almost  hopeless 

a  try  to  draw  any  conclusions  from  the  known  geographical  and  geo- 

lorphological  features  as  to  possible  land  masses  to  the  north  of  this 

I  shall  come  back  to  this  a  little  later,  but  I  wish  to  mention 

hat  we  know  about  the 

.  Omlinental  Shelf ./  the  Norll)  Polar  B/inn. 

What  is  a  continental  shelf?     By  this  expression  we  mean  the  stib- 
arine  platform  surrounding  most  continental  cousts,  and  extending  in 
lome  regions  far  seawards  as  a  very  level  drowned  plain,  generally  at  a 
iBpth  of  between  40  and  80  fathoms  l>eIow  the  preseot  sea-surfooe.     At 
i-bottom,  as  a  rule,  suddenly  breaks  off  and  slopes  com  pa  ra- 
rely steeply  towards  the  deep  basins  of  the  ocean  (see  Fig.  1}.    Tbis  shelf 
k  a  moat  important  geomorphological  feature,  which  has  not  hitherto, 
B  my  opinion,  had  the  attention  of  geographers  to  the  extent  which  it 
serves.     When  systematically  studied,  it  will  certainly  give  us  niuoh 
B  information  about  the  history  of  continents  and  the  surface  of  the 
Ikrth  than    has  hitherto  been  fully  realized.     Many  gtiogmpfaers  and 
wlogists  have  paid  attention  to  this  interesting  feature,  but,  as  a  rale, 
more  or  loss  accidentally.    In  a  memoir  on  "  The  Bathymetrical  Features 
of  the  North  Polar  Seas,  with  a  Discussion  on  the  Continental  Shelves 
and  Previous  Oscillations  of  the  Shore-Line,"  ■  I  tried  some  years  ago  to 
take  up  this  subject  for  a  more  univoreal  investigation,  but  it  is  a  com- 
plicated question  in  several  respects,  as  the  soundings  and  our  knowledge 
of  the  sea-bottom  are  siill  very  imperfect  in  moat  regions,  even  near  the 

How  have  the  continental  shelves  been  formed  ?     They  are  partly 


•  The  -Voriwjton  Horih  Polar  ExpedUi-m,  1S93-9G.  Seienlijlc  B<^u!lt,  vol.  4, 
No.  l!t.  CbtiBtiaoia,  1904.  See  hUo  mj  paper,  "  Oscillatioiu  of  Shore-lines,"  the 
Otegraphical  Jaumalt  Deaemboi,  1905. 
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built  up  by  river  and  sea  Bedimente,  and  are  partly  eat  by  a  joint  effect 
of  atmospheric  enjBion  and  marine  denudation  caused  by  wave-aotion. 

The  greater  part  of  the  area  of  the  continental  shelves  haa  onoa  been 
dry   land,  and  their  edges  indicate,    therefore,    more  or  loss  the  real 
xnindaries  of  the   continents.     They  have,   as   a   rule,    comparatively 
ately  been  elevated  alxive  eea-level,  as  is  proved  by  the  drowned  vallej-s 
still  traversing  them  in  many  places.     I  ought,  perhaps,  already  here  to 
joint  out  that  there  is  n  marked  difference  between  a  submarine  or 
drowned   river-valley  and    a  submarine    Qord,   the   latter   baring  all 

\ 

1 

Fir..     l.-Si:rT10N-    iCaOBS    COKTIBENTit,   BHELF    IS    BEOmS     OF    HARD    PniM*BV     ROCK 
NORTH    OF   LOFOTEN   ISLiSOS,      VERTICAl.   SCAI.K    KXiGOERATED   25   llUlie. 

the  character! sties  of  a  valley  excavated,  or  at  least  shaped,  by  glacia 
erosion,  as  for  instance  in  Norway.     The  oocnrrence  of  submarine  fjords 
on  a  continental  shelf  does  not  with  certainty  prove  that  the  latter  has 
been   elevated   into  dry  land  when  the    fjords  were  formed  or   were 
reopened  for   the   Isst   time,  as   they   may    have   been    reopened   and 
deeijened  at  present  sea-level  by  submarine  glacial  erosion. 

After  this  digression  we  ought  to  return  to  our  North  Polar  sea, 
where  wo  not  only  wish  to  know  the  distribution  of  land  and  water  on 
the  sea-Hurface,  but  whore  we  wish  almost  still  more  to  know  the  I»nd 
and  water  under   the   ioo-oovered    surface.     It  would  be  of  the  Tery 
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greatest  interest  to  know  the  form  and  northward  oxteneion  of  the  con- 
tinental shelves  from  the  known  coasts  into  the  still  Unknown  North  ; 
wo  ahonld  then  bo  able  to  trace  out  the  chief  geographical  features  of  this 
region,  and  got  an  idea  of  the  actual  shape  and  extension  of  the  deep 
North  Polar  basin.  A  satisfactory  esploration  of  the  North  Polar  con- 
tinental shelf  would  therefore  be  a  groat  achievement  worth  trying, 
compared  with  which  the  question  whether  islands  project  above  water- 
nnrfdce  from  the  shelf  or  not  is  of  minor  importance. 

The  actual  edge  of  the  North  Polar  continental  shelf  has  only  been 
fonnd  in  two  different  plaoes,  viz.  north-west  of  the  New  Siberian  islands, 
»nd  north  of  Spitsbergen.  In  the  entire  rest  of  the:  Xorth  Polar  sea  the 
sttnation  of  the  continental  shelf  ia  still  unknown. 


The   Canlinenlal  Shelf  North  of  Siheria.  I 

The  Frnm  soundings  proved  the  edge  of  the  continental  shelf  north- 
north-west  of  the  New  Siberian  islands  to  be  about  400  statute  miles 
from  the  Siberian  coast,  and  the  shelf  is  unusually  shallow  and  flat,  less 
than  50  fathoms  below  sea-surfdce.  Beyond  ita  edge  the  sea-bottom 
forma  a  very  sudden  and  steep  slope  towards  the  deep  basin  (see  Fig.  2). 

Eastward  from  this  region  the  continental  shelf  extends  towards 
Bering  straits,  as  on  tinnsnally  wide  and  flat  snbmarine  plain  at  depths 
of  usually  less  than  50  fathoms  below  sea-surfaoe.  The  New  Siberian 
islands,    Bennett   island,    Henrietta    and    Jeannette   islanda,  Wrangell 

I  and,  and  Herald  island  are  lying  on  this  flat  shelf.  As  proved 
'  Baron  Toll,  Bennett  island  is  very  small,  only  some  few  miles  in 
meter.  This  might.  I  believe,  have  been  expected  from  the  oliaerva- 
ns  of  the  ice-i.lrift  during  the  Fram  Expedition;  but  how  far  north 
i  ountinental  shelf  extends  in  this  region  is  unknown.  The  nnmerons 
indingH  taken  during  the  drift  of  the  Jeanneltr  prove  that  the  conti- 
ntal  shelf  betweon  Bennett  island  and  Bering  straits  is  at  least 
300  miles  broad,  but  how  much  broader  is  unknown.  It  is  possible  that 
the  Jeannette  was  aotnally  near  t!ie  edge  of  the  shelf  during  some  part 
of  the  drift,  as  during  northerly  turns  in  the  drift  near  the  longitude 
of  170°  E.  the  depths  suddenly  increased  from  the  general  depth  of 
between  30  and  40  fathoms  to  about  70  and  80  fathoms.     This  might 

Phave  been    the   beginning  of  the  continental   slope  towards  the  deep 
basin ;  but  it  is  also  possible  that  it  was  only  a  submarine  valley  or 
Abannel,  beyond  which   the  continental  shelf  extended  further  north- 
wards.    North  of  Bering  straits  numerous  soundings  have  been  taken, 
showing  that  the  oontinental  shelf  there  extends  at  least  to  a  similar 
distance  of  about  300  mileR  from  the  Siberian  coast,  and  its  depth  is  very 
^^    much  the  same,  about  30  to  40  fathoms.     Some  of  the  northernmost 
^^Uwrandlngs,  north-east  of  Wrangell  island, give,  however,  greater  depths, 
^^HBoreftsing  towards  80  fathoms.     It  is  uncertain  whether  this  increase  of 


ON  NORTH  POLAH  PE0BLEM3, 


I 


depth  indioatee  the  actnal  edge  of 
the  shelf,  as  might  aeem  prohahle,  or 
aimply  aubmarine  valleya. 

The  edge  of  the  Bhelf  to  the  north 

of     western     Siberia,    hetween    the 

Fram'a    northward    ronte    near   the 

New    Siberian     islands    and    Franz 

Joeef  Land,  is  unknoiwn,  tut  in  thiB 

repon  we  know,  however,  from  the 

Fravi'a   drift,   that    there  is   a    deep 

I    basin  to  the  north.     It  eeems  prob- 

i    able  that  the  edge  comes  nearer  to 

I    the    Chelyuskin    peninsula   than    to 

i    any  other  part  of  the  Siberian  coast. 

.    Here  we  have  one  sounding  of  63 

,    fathoms  of  the  Vega,  qnite  near  the 

■    northern     promontory,     whilst     the 

'    general  door  of  the  Siberian   oonti- 

;    nental  shelf  lies,  as  before  mentioned, 

i    at  a  level  of  about  30  and  40  fathoms 

a    or  even  less. 

'i  About     midway     between     Cape 

:  Chelyuskin  and  the  northern  end  of 
5  Novaya  Zomlya  a  small  island,  En- 
s  somhedeu  (or  Ijonely  island),  rises 
I  above  the  sea-anrface  from  the  shelf. 
:  It  was  found  accidentally  by  a  Nor- 
a  wegian  walrus  hunter.  Captain  E. 
-■  Johannesen,  and  there  may  be  more 
°  islands  in  this  region,  but  the  edge 
J  of  the  shelf  is  not  known, 
r.  The  shelf    north   of    the    Franz 

'    Josof  archipelago  is  unknown.    Julius 
t    Payor    thought  that  in    Franz  Joaef 
I    Land    he    and   Weyprecht    had   die- 
^    covered    ihe   southern  coasts  of    an 
^    extensive  ice-covered  continent  pro- 
ducing icebergs  like  those  of  Green- 
land.    Even  men  like  Admiral  Mel- 
ville, who  had  experienced  the  drift 
of  the  Jeannelie,  have  held  the  view 
that  the  north  pole  coold  be  reached 
by  a  sledge-expedition  over  the  snr- 
faoe  of  this  oontinent;  a  task  which 
Captain  J.  F.  Jaokson  set  ont  to  do. 
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rBj  the  Bledge-journey  of  Captain  Johansen  and  myself,  thia  continent 
I  was  Bunk  into  the  sea.  By  Jackson  b  explorations  and  ours,  as  well  as 
those  of  Leigh  Smith  and  others,  Franz  Josef  Land  ■was  hrofcen  up  into 
an  archipelago  of  many  comparatively  small  islands.  And  hy  the  expe- 
dition of  the  Cuke  of  the  Ahnizzi,  even  Petermann  Land  and  King 
I  Oscar  Land,  which  Payer  thought  to  h&ve  seen  to  the  north,  was  for  ever 
obliterated.  The  Franz  Josef  archiputago  rises  from  the  continental 
hSielf,  but  how  near  its  margin  cannot  be  decided.  Althoogh  Johansen 
«nd  I  mnst  have  crossed  its  edge  coming  from  the  north,  we  cannot  tell 
^here  the  edge  was,  which  shows  how  very  limited  the  knowledge 
obtained  by  an  ordinary  sledge-expedition  actually  is.  As  the  Franz 
Josef  archipelago  is  bnilt  up  of  basalts  and  Jurassic  clays,  which  give 
>way  rapidly  to  erosion,  it  seems  probable  that  the  marine  denudation 
during  ages  has  been  able  to  form  a  comparatively  broad  continental 
flbelf  to  the  north  of  its  coasts. 

On  the  east  aide  of  the  Franz  Josef  archipelago  there  may  possibly 
be  still  unknown  islands.  During  our  sledge  journey  north-east  of 
that  archipelago  we  discovered,  in  July,  ISEtS,  that  the  southward 
drift  of  the  ioe,  which  northerly  winils  produced,  was  stopped  by  land 
to  the  south  of  us,  and  this  might  indicate  at  least  some  islands  east 
of  those  now  known.      Mr.  Baldwin,  of  the  Wellman  Expedition  in 

»I89!>,  actually  discovered  an  island  in  this  region,  but  I  have  never 
leen  a  detailed  description  of  the  work  of  that  expedition. 
Between  Franz  Josef  Land  and  the  Siberian  coast  the  deep  North 
Polar  basin  forms  probably  a  deep  embayment  extending  southwards, 
This  is  proved  by  some  soundings,  deep-aea  temperatures,  and  water- 
umplcB  which  Admiral  lUakaroff  took  in  the  sea  north  of  Novaya 
Zemlya  in  1901.* 

The  continental  shelf  north  of  Alaska  maybe  comparatively  narrow, 
aa  a  few  soundings  of  141  fathoms  with  no  bottom  have  l>een  taken 
Qiles  from  Ihe  coast.     These  soundings  may  indicate  the  edge  of 
&e  shelf;  but  there  is,  of  coarse,  also  the  possibility  that  they  bavo  been 
Eftken  in  submarine  fjords.     An  exploration  of  the  extension  and  nature 
|of  the  continental  shelf  off  this  coast  would  be  of  great  value,  and 
Interesting  results  in  that  respect  could  certainly  be  attained  without 
Rgreat  diifioulties  by  properly  equipped  sledge-expeditions  starting  from 
i  the  Alaskan  coast. 

We  know  practically  nothing  at  present  with  regard  to  the  extension 

and  nature  of  the  polar  continental  shelf  north  of  the  American  Arctic 

archipelago,  and  we  cannot  say  much  as  to  what  might  be  espected  in 

^Lthftt  direction.    Sir  Albert  Markham's  sonading  of  72  fathoms  at  his 

•  See  Xmsen,  "Northern  Water*,"  VidmihaU-SelMkabeli  Skri/Ur  (OLriatiania, 
1906).  1.  So.  S,  pp.  4!»-H.  See  alto  Normgian  Korth  Polar  ExptdUion,  1893-96 
Seitnfifie  fleialu,  vol.  4,  No.  13,  p.  16. 
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farthest  north  is  the  only  sounding  known,  taken  at  some  distanoe  from 
land  on  that  shelf.  We  cannot  know  whether  this  one  interesting 
sonnding  was  near  the  edge  of  the  shelf  or  not,  whether  it  indicates  the 
level  of  the  general  floor  of  the  shelf  or  whether  it  was  taken  in  one  of 
the  submarine  fjords,  which  are  probably  numerous  in  that  region. 

In  my  memoir,  mentioned  before,  I  pointed  out  that  the  continental 
shelves  have  a  tendency  to  be  narrow  outside  high  and  monntainons 
coasts,  especially  where  these  are  built  up  of  hard  primary  rocks,  whilst 
they  are  broader  outside  low  coasts ;  I  therefore  maintained  that  we 
cannot  expect  the  continental  shelf  to  be  very  broad  north  of  Greenland, 
EUesmere  Land  or  Grinnell  Land,  and  Axel  Heiberg  Land,  or  at  least 
not  so  broad  as  north  of  Siberia.  Dr.  J.  W.  Spencer  *  has  afterwards 
accentuated  this  view.  It  should,  however,  be  considered  that  the  above 
rule  is  especially  valid  in  regions  where  the  direction  of  the  mountains 
along  the  coast  also  indicates  the  direction  of  the  ooast-line,  and  is 
intimately  connected  with  the  formation  of  the  continental  slope  off  the 
coast,  as  is,  for  instance,  the  case  in  Norway.  Where  this  is  not  so,  the 
conditions  are  often  different ;  e,g.  the  fairly  high  coabts  of  Finmarken, 
which  are  not  formed  by  primary  rocks,  have  a  very  extensive  shelf  to 
the  north.  Novaya  Zemlya  is  a  mountainous  land,  but  with  rocks  from 
different  periods,  and  it  is  situated  in  an  extensive  shallow  sea,  on  an 
enormous  continental  shelf.  Spitsbergen  is  built  up  of  different  rocks ; 
it  has  a  narrow  shelf  to  the  west  and  north,  but  very  broad  to  the  south 
and  oast. 

The  islandH  of  the  American  Arctic  archipelago  are  also  built  up  of 
rocks  from  various  geological  periods,  and  we  still  know  too  little  to  say 
much  about  their  tectonic  structure.  There  are,  however,  hardly  any 
mountain  formations  or  mountain  chains  corresponding  to  the  trend  of 
the  known  northern  coasts.  Nor  can  we  say  that  they  are  specially 
high  and  mountainous.  On  Sverdrup*s  new  lands  there  seemed,  for 
instiinco,  to  bo  a  low  foreland  towards  the  north.  What  we  know  in 
this  respect  docs  not,  therefore,  exclude  the  possibility  of  an  extensive 
continental  shelf  to  the  north,  e.g.  off  Sverdrup's  new  lands,  or  north 
and  west  of  Prince  Patrick  inland  and  Banks  island. 

Dr.  Spencer  assumes  that  the  American  Arctic  archipelago  is  a 
dissected  plateau  region  originally  fashioned  by  atmospheric  agents, 
and  subsequently  submerged,  more  or  less.  He  consequently  considers 
the  present  sounds  between  the  islands  to  be  drowned  river  valleys,  and 
as  the  known  soundings  show  that  some  of  these  are  very  deep,  he 
comes  to  the  conclusion  that  their  length  before  they  reach  the  deep  sea, 
I.e.  the  edge  of  the  continental  shelf,  cannot  extend  very  far  beyond  the 
known  coast  to  the  north  and  west.     1  am,  however,  afraid  that  this 


♦  J.  \y.  Spencer,  "  On  tlie  Physiographic  Improbnhility  of  Land  at  the  North 
Pole,"  American  Journal  of  Scienc€y  vol.  19,  May,  1905. 
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argument  doca  not  carry  groat  weight  in  ttia  particular  region.  Great 
depths  of  submarine  fjortU  at  certain  places  do  not  tell  much  about  the 
length  and  depth  of  the  fjord  outside  the  deep  hollowa,  wherever  the 
lands  have  been  exposed  to  glacial  erosion.  As  exaraples  might  be 
mentioned  the  Norwegian  submarine  channel  olf  the  southern  coast  of 
.  Norway,  or  even  the  Ilaltic,  where  deep  hollows  have  been  excavated 
«t  great  distances  from  the  deep  sea. 

And  besides,  it  has  to  be  considered  that  the  American  Arctic  arohi- 
jelago  exhibits  in  several  reapeota  features  which  are  quite  unique  and 
jeptional  on  the  Earth's  surface.     If,  for  instance,  wo  assume  that  the 
■onnda   between  these  many  islands  are  actually  submerged    Qorda — 
iriginal  rirer-valleya  which  have    afterwards  been  excavated  and 
given  their  present  shape  by  glaciera^we  will  not  here  consider  whether 
they  may  originally  be  due  to  special  tectonic  structures— then  these 
fjords  are  without  comparison  the  greatest  Qords  of  the  world.     Take, 
Lfor  instance,  a  fjord  like  the  one  extending  through  McC'lure  atrait, 
bt'Clintock  channel,  and  Queen  Maud  aea ;  it  has  euch  enormous  diraen- 
^nons  that  the  greatest  fjorda  of  Norway  or  even  thoao  of  north-eastern 
Greenland  would  be  mere  dwarfa  in  comparison.     It  might  more  appro- 
priately be  compared  with  the  Baltic,  or  the  great  submarine  valleys  of 
the  Barents  sea.     We  kuow,  however,  very  litlle  about  the  depths  of 
^these  sounds  and  fjorda,  and  a  systematic  survey  of  them  in  connection 
Mrith  an  exploration  of  the  geological  structure  of  their  coasla  would  he 
>8t  interesting.     We  might  then  hope  to  obtain  a  knowledge  of  the 
IliBtoiy  and  formation  of  these  most  remarkable  features,  which  would 
of  very  great  value. 

What    we  know  ia,  however,  sufficient   to  warn  us  that  in   these 
jBgions  there  are  exceptional  conditiona,  and  it  ia  very  difficult  to  apply 
mere  oonclusiona  drawn  from  geomorphologicul  features  observed  in  other 
8  of  the  world.     Theae  regions  were  probably  near  the  home  of  the 
reat  North  American  Ice  Age,  in  a  similar  way  as  the  regions  of  the 
PSaltic  and  the  White  eea  were  near  the  home  of  the  great  European  Ice 
B  land  has  been  even  more  dissected  into  islands  and  penin- 
sulas than  baa  been  the  case  in  the  latter  regiona,  whatever  the  first 
cause  of  this  dissection  might  have  been. 

To  summarize  the  results  of  tho  above  discussion,  it  might  bo  said 
that  the  known  geographical  and  geomorphological  features  of  the  Arotio 
regions  do  not  exclude  the  possibility  of  a  wide  extension  of  the  con- 
tinental shelf  beyond  the  northernmost  known  islands  of  the  American 
Arctic  archijielago  and  Greenland,  and  there  may  be  unknown  lands  on 
this  shelf  in  tho  Unknown  North.  It  is  also  possible  that  the  Siberian 
continental  shelf  may  have  northward  extensions  with  land  in  tho  region 
^^  between  the  New  Siberian  islands  and  Alaska. 

^L        To  mention  a  parallel,  I  may  point  out  that  if  we  bad  only  known 
^Kde  northern  coasts  of  Norway,  Russia,  Novaya  Zemlya,  and  Siberia,  and 
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the  Bea  ontside  those  ooasts,  and  if  Franz  Josef  Land,  Spitsbergen,  and 
Bear  island,  etc.,  had  not  been  discovered,  it  would  haye  been  very 
difficult  indeed  to  infer  their  existence  from  the  geomorphological 
features  we  had  then  known;  and  what  is  more  important,  the 
existence  of  the  enormous  continental  shelf  to  the  north  of  these 
coasts  would  still  remain  unknown. 

It  would  be  an  achievement  of  the  very  greatest  importance,  from  a 
geomorphological  point  of  view,  to  determine  the  edge  of  the  continents! 
shelf  in  as  many  places  as  possible  round  the  North  Polar  basin. 

The  North  Polar  Currents  and  the  Drift  of  thb  Ice. 

Let  us  now  examine  what  the  kno¥ni  oceanographical  conditions  of 
the  North  Polar  sea  might  possibly  tell  us  about  the  Unknown  North, 
and  let  us  first  direct  our  attention  towards  the  currents  in  this  sea- 
basin. 

As  may  possibly  be  known,  it  was  a  careful  study  of  the  sea-currents 
and  the  drift  of  the  ice,  etc.,  which  led  me  to  the  conclusion  that  there 
was  a  great  sea  to  the  north  of  Spitsbergen  and  Franz  Josef  Land,  and 
that  this  sea  was  crossed  by  a  drift-current  which  might  be  nsed  to 
carry  a  ship  across  the  then  unknown  north  from  the  region  of  the  New 
Siberian  islands  towards  the  opening  between  Spitsbergen  and  Green- 
land. It  is,  perhaps,  also  known  to  you  that  the  Fram  Expedition 
actually  proved  this  hypothesis  to  be  true.  In  a  similar  manner,  a 
study  of  what  is  now  known  about  the  currents  and  the  ice-drifts  of 
the  North  Polar  sea  might  give  us  some  reliable  indications  as  to  the 
conditions  in  at  least  some  part  of  the  now  Unknown  North.  I  shall 
not  go  into  details  on  this  somowhat  special  subject,  but  try  only  to 
mention  the  more  prominent  features. 

If  the  Fram  had  not  worked  her  way,  under  Captain  Sverdrup's  ex- 
cellent leadership,  out  of  the  ice  north  of  Spitsbergen,  in  1896,  she  would 
have  been  carried  south-westwards  with  the  ice-drift,  or,  as  it  is  usually 
called,  the  East  Greenland  polar  current,  along  the  East  Greenland 
coast  towards  Iceland.  We  can,  however,  say  with  much  certainty  that 
she  would  not  in  this  way  have  come  near  to  the  Greenland  coast,  but 
would  have  been  separated  from  it  by  a  broad  belt  of  polar  ice,  which 
must  come  from  an  extensive  area  to  the  north  of  the  FranCa  route. 
The  mean  velocity  with  which  the  ice  is  carried  southwards  by  the  Green- 
land polar  current  is  sensibly  greater — three  or  four  times  greater — than 
that  with  which  the  Fram  was  drifted  along,  even  during  the  latter  part 
of  her  drift,  when  the  velocity  was  greatest.  Unless  we  assume  that  the 
velocity  of  the  ice-drift  is  very  much  greater  to  the  north  of  the  Fram't 
track,  we  are  consequently  obliged  to  conclude  that  the  ice-drift  converges 
from  a  considerable  area  in  the  Unknown  North,  in  order  to  produce  the 
polar  ice-masses  of  the  Greenland  polar  current.     I  consequently  came 
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to  the  conolasioQ  that  there  oannot  be  much  laud  to  the  north  aad  north- 
west of  the  Fram's  track  in  the  region  north  of  GreeDland.  The  oorrect- 
neBB  of  this  conolusion  seetDB  to  have  been  borne  out  by  the  experiences 
during  Peary's  latest  expedition.  He  waa  greatly  hindered  in  his 
jonmey  by  the  strong  eastward  drift  of  the  ice  in  the  region  north 
of  Oreenlaad  ;  and  he  met  with  long  water-lanes  and  channels  going  in 
an  easterly  direction.  These  long  open-water  channels  might  be  com- 
pared to  some  similar  ones  Johansen  and  I  met  with  on  onr  sledge- 
joumey  southwards  towards  Franz  Josef  Land ;  they  extended  in  a 
westerly  or  south-westerly  direction,  probably  more  or  less  in  the 
direction  of  the  ice-drift  in  that  region.  It  seems  as  if  tho  ice-drift 
in  the  aea  to  the  north  of  Spitabergan,  Greenland,  and  Ellesmere  Land 
(Grinnell  Land)  converge  to^varda  the  opening  between  Spitsbergen 
and  Greenland,  as  was  expected  beforehand.  But  Peary's  ezperienoea 
do  not  entirely  exclude  the  poaeibility  that  there  might  have  been  some 
land  somewhere  to  the  north  of  his  farthest.  Little  can  be  said  about 
this  as  long  as  the  depth  of  the  sea  over  which  he  travelled  is  unknown. 
Ab,  however,  the  ice  seeme  to  have  oome  drifting  freely  from  the  west, 
it  is  improbable  that  there  has  been  muoh  land  anywhere  near  hia  route 
in  that  direction, 

Mr.  R.  A.  HarriB,  of  the  United  States  Coast  and  Geodetic  Survey, 
has,  in  a  paper  on  "  Evidences  of  Land  near  the  North  Pole,"  •  set  forth 
the  hypothesis  that  the  surface  currents  in  the  shallow  sea  to  the  north 
of  Bering  straits,  Alaska,  and  Eastern  Siberia,  prove  the  existence  of  an 
extensive  land  to  the  north  in  that  region  (see  Fig.  3).  He  maintaina 
that  currents  in  this  region  run  eastward  in  the  sea  north  of  Alaaka,  and 
north- westwards  north  of  Siberia.  He  speaka  of  these  currenta  aa  if  they 
ran  like  rivers  in  the  aea  &om  certain  points,  e.ij.  from  Herald  island  to 
certain  points,  e.g.  to  Cape  Farewell.  He  has  hardly  realized  that  tho 
surface  currents  of  the  North  Polar  sea  are  drift- currenta  extending  over 
great  areas,  and  that  the  winds  inUuence  them,  and  to  some  great  extent 
create  them.  He  gives  ub  no  explanation  of  how  or  where  Ms  two  currenta 
originate,  hat  if  they  really  existed,  as  ho  imagines,  they  would,  if  any- 
thing, rather  prove  that  there  can  be  no  extensive  land  to  the  north,  en- 
closing the  sea  of  this  region  into  a  broad  channel,  as  on  hia  map.  He 
has  evidently  not  realized  that  if  the  water  were  running  both  north- 
westwards and  eastwards  out  of  bis  shallow  enclosed  sea-channel,  the 
latter  would  very  soon  run  dry  in  the  middle.  For  wherefrom  should 
then  the  supply  of  water  for  these  two  currents  come?  As  Sir  Clements 
Uarkham  has  already  pointed  out,  it  canaot  come  from  the  south 
through  the  narrow  and  shallow  Bering  straita,  and  the  sea  to  the  north 
he  has  himself  landlocked.  We  know  as  yet  very  little  about  the 
ints  in  this  region.     The  ice-drift  ifl  there  very  slow  and  irregular. 
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and  seoma  to  be  almost  entirely  dependent  oa  the  winds.  We  cannot, 
tharefore,  expect  to  get  muofa.  iuformation  from  tliat  source  as  to  tlie 
possibility  of  land  to  the  north. 

Sir  Clementa  Markham  mentions  a  point  to  whiob  Mr.  Eiuar  Mikkel- 
sen  had  drawn  his  attention,  and  which  he  thinke  to  he  of  considerable 
impiirtanoe.  It  is  the  etoady  increase  of  the  mean  velocity  of  the  drift 
of  the  Jeannelte  during  her  roDt«  westwards.  He  thinks  that  this 
acceleration  of  the  drift  mast  be  dne  to  the  effect  of  the  Siberian  rivers ; 
hut  as  the  Jeannelte  was  not  carried  more  northwards  by  this  efiect,  he 
considers  it  probable  that  there  was  some  land  to  the  north  to  stop  tho 
drift  in  that  direction.  But  Marjthara  has  evidently  not  been  fully  aware 
that  the  drift  of  the  Jeannelte  was  to  a  very  great  extent  caused  by  the 
winds.  It  would  be  necessary  to  know  exactly  the  strength  and  direc- 
tions of  the  winds,  and  to  compare  them  wilh  the  corresponding  distanoes 
and  directions  drifted  by  the  Jeunnetle,  in  order  to  draw  any  oonolnsions 
ae  [o  the  relation  betweon  her  drift  and  the  possibility  or  probability  of 
land  to  the  north ;  and  even  then  it  would  be  an  extremely  difBcult  task. 
If  we  assume  that  the  drift  of  the  Jcttmetle  was  chiefly  caused  by  tho 
irinds,  it  might,  perhaps,  with  equal  right  be  saiil  that  the  westward 
|>Siioreuse  of  the  moan  velocitj'  of  her  drift  indioates  no  land  to  tho 
1  that  region,  for  if  there  had  been  land,  this  would  stop  the 
irements  of  the  ice,  and  consequently  reduce  the  elfeot  of  the  wind  on 


I  By  a  careful  analysis  of  the  wind-observations  as  compared  with 
!  drift  during  the  Fram  Espedition,  I  have  tried  to  find  out  the 
Erection  of  the  permanent  currents  of  the  siirfsce  water  independent 
F  the  changing  winds ;  and  the  results  I  obtained  agree  remarkably 
ell  with  each  other,  giving  a  surface  current  running  in  the  direction 
f  Franz  Josef  Land  and  Spitsbergen  (see  Fig.  4).' 

This  result  is,  however,  difBcult  to  explain.     For  if  we  assume  that 
Ptbe  current  is  formed  by  the  light  outflowing  surface  water  of  the  polar 
a,  diluted  by  tbe  river-water  from  Siberia  and  America,  this  outflowing 
L -water  would,  owing  to  the  Earth's  rotation,  be  deflected  towards  the 
[  right,  and  would  consequently  run  out  along  tbe  right-hand  side  of 
I  the  basin,  i.e.  along  the  Greenland  side.      If,  therefore,   the  current 
totually  runs  in  the  direction  I  have  found,  it  might  seem  to  indicate 
LEtt  there  was  Und  to  the  north  of  the  Fram'x  route,  preventing  it  from 
bunniug  in  that  direction.     But  even  then  it  seems  very  puzzling  that 
the  current  does  not  at  least  follow  the  direction  of  the  coast  of  that 
unknown  land,  instead  of  running  so  far  towards  the  left,     It  is,  there- 
fore, hardly  probable  that  the  aotual  current  is  running  in  the  direction 
I  have  found  ;  the  movement  of  the  ice  to  the  north  of  our  track  may. 


k*  See  Tht  Nunaajiaa  yiirth  I'oiar  Expcdili 
No.  9, 1902,  plete  1,  and  pp.  337  d  ng. 
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for  instance,  have  inflnenced  the  moTomeDtB  of  the  ice  near  the  ship, 
and  thus  I  may  have  come  to  somewhat  misleading  resulta  as  to  the 
surface  ouirentA. 

The  Natukb  of  tek  Ice  in  the  Different  Pasts  of  the  North 

Polar  Sea. 
The  North  Polar  eea  is  covered  by  an  almost  continuons  sheet  of  ice, 
which,  however,  is  nowhere  at  rest,  except  for  ahort  periods  near  the 
coasts  and  between  islands  in  the  winter.  On  the  whoto,  it  is  orory- 
where  carried  along  across  the  soa  ^•y  winds  and  currents;  at  some 
places  slower,  at  others  faster.  The  chief  direction  of  the  drift  is  from 
the  Siberian -Alaskan  side  towards  the  opening  between  Spitsbergen 
and  Greenland,  as  was  proved  by  the  drift  of  the  From,  in  connection 
with  that  of  the  Jeunnelte,  and  also  by  other  evidences,  eapeoially  the 
driftwood.  A  amaUor  amount  of  ice  is  carried  out  through  the  channels 
of  the  American  Arctic  archipelago  into  BaESn  bay,  and  southwards 
towards  Labrador  and  Newfoundland.  Some  ice  ia  also  carried  out 
south  of  Franz  Josef  Land.' 

By  studying   carefully   the   nature  of  the  ice,   its   thickness,  age, 

appearance,   etc.,   along    the   north   polar   coasts,   one  might   possibly 

attain  some  informalion  as  to  the  sea  to  the  north,  from  which  the  ice 

^>jbH  oome  or  towards  which  it  may  be  drifting.     This  has  been  done  by 

.nthora,  but  not  always  with  success.     It  is  naturally  essential 

ti  Inow  which  features  of  the  ice  it  is  of  special  importance  to  pay 

intion  to.     If,  for  instance,  in  a  region  like  the  Siberian  sea,  with 

B4  low  mean  temperature  of  the  year,  we  find  oomparativoty  young  ice, 

>  great  thictnesses  of  the  flat  floes,  it  proves  that  the  general 

t  in  that  region  is  directed  seawards  from  the  coasts,  and  no  ice 

K  allowed  to  remain  there  to  grow  very  old.     The  height  and  dimen- 

ms  of  the  hummocks  and  ice-ndgcs  are  of  little  importance  in  this 

wpect ;    they  may,  however,  prove  that  there  have   Ijoen    heavy  ioe- 

Bsures,   which   may   be   caused    by    winds,   or  still   more    by    tidal 

Lonrrents.      These  hummocks    prove,  furthermore,  that  the  sea   is  not 

closed,  and  not  proteoted  by  land  in  a  near  vicinity,  for  then  there 

old  hardly  be  any  heavy  ice-pressures  to  prodnoe  them. 

If,  on  the  other  band,  we  find  in  a  sea  like  that  ofT  the  northern 
ists  of  Greenland  and  Bllesmere  Land,  very  heavy  and  old  ice,  where 
the  flat  floes  have  a  very  great  thickness,  and  where  there  are  enormous 
hummocks  which  are  very  old,  and  to  a  great  extent  shoved  landwards 
into  shallower  water,  this  may  tell  us  that  the  ice  has  drifted  for  many 
years  in  the  sea,  and  that  the  general  direction  of  the  ice-drift  to  the 
north  is  directed  more  or  less  towards  the  coasts,  and  is  very  slow, 
being  blocked  by  the  land.  It  would,  however,  be  a  mistake,  as  some 
authors  have  done,  to  infer  from  these  circumstances,  that  the  ioe  in 
this  region  is  held  by  land  to  the  north,  which  prevents  it  from  being 
Ma  v.— NovKKBBK,  1907.]  2  i 
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carried  away.  The  unusually  great  hummookg  point  ratheir  in  the 
opposite  direction;  they  must  have  been  formed  by  veiy  heavy  ice- 
pressures,  which  cannot  occur  in  an  enclosed  sea,  bnt  require  an 
extensive  sea-area  where  extensive  ice-masses  are  in  motion. 

In  order  to  compare  the  ice  of  one  region  with  that  of  another,  it 
is  essential  to  get  actual  measurements  of  the  ioe,  especially  of  the  flat 
floes  that  are  not  piled  up  by  ice-pressures,  and  to  have  trustworthy 
statements  as  to  the  age  of  the  ioe,  as  may  be  found  out  by  its  salinity, 
its  snow-layers,  its  accumulations  of  dust  and  diatoms  on  the  8urfiEM»B, 
etc.  It  would  also  be  of  interest  to  know,  by  exact  measmrements,  the 
actual  height  of  the  hummocks,  etc.  To  go  by  the  ordinary  popular 
descriptions  often  met  with  in  accounts  of  Arctic  voyages  may  be  very 
misleading.  The  ice  which  may  make  an  imposing  impression  upon  one 
observer,  might  make  a  very  different  impression  upon  another.  If,  for 
instance,  Payer's  somewhat  fantastic  description  of  the  ice  in  which 
the  Thetjeihoff  drifted  north  of  Novaya  Zemlya,  be  compared  with  de- 
scriptions of  the  ice  off  the  northern  coasts  of  the  American  Arctic 
archipelago,  one  might  come  to  the  conclusion  that  the  former  ice  was 
much  the  heavier.  Payer  even  speaks  of  hummocks  with  heights  of 
40  and  50  feet  as  quite  common.  Kow  we  know,  however,  that  the  ice 
in  this  region  is  comparatively  young  and  thin,  and  the  hummooki 
hardly  ever  exceed  20  feet  in  height  by  sober  measurements. 

We  have  now  actually  descriptions  by  various  travellers  of  the  ice 
along  the  whole  of  the  western  and  northern  coasts  of  the  American 
Arctic  archipelago,  from  Alaska  to  the  north  coast  of  Greenland — 
Coll  in  son  and  others  north  of  Alaska,  McClure  and  Sherard  Osbom 
along  the  west  coast  of  Banks  Land,  M'Clintock  and  Meoham  along 
the  west  coast  of  Prince  Patrick  island,  Sverdrup  along  the  oocyst  of 
his  new  lands  (E.  and  A.  Rignes  islands,  and  Axel  Heiberg  island), 
Aldrich,  A.  Markham,  Nares,  Beaumont,  Lockwood  and  Greely,  and 
Peary  along  the  northern  coasts  of  Ellesmere  Land  and  Greenland.  It 
might,  therefore,  seem  possible  to  come  to  some  conclusion  as  to  the 
region  to  the  north  and  west  by  a  careful  comparison  of  these  descrip- 
tions;  but  unfortunately  they  are  all  more  or  less  popular  desoriptions, 
with  very  few  measurements.  And  besides,  it  has  to  be  considered  that 
tlie  nature  of  the  coast  itself  may  have  a  great  influence  upon  the 
appearance  of  the  ice ;  ejj,  a  flat  coast  with  shallow  sea  outside  may  be 
bordered  by  ice  with  grounded  hummocks,  which  have  an  appearance 
different  from  that  of  ice  outside  a  steep  coast  with  deep  water,  although 
it  may  actually  be  the  same  ice.  In  fact,  the  appearance  of  the  ice 
may  differ  ver}*^  much  along  the  same  coast,  even  at  very  short  distances. 
It  is,  therefore,  hardly  possible  to  come  to  any  certain  conclusions  as 
to  the  Unknown  North  from  the  known  descriptions  of  the  coast  ioe. 

Mr.  R.  A.  Harris  makes,  in   the  above-mentioned  paper,  the  mistake 
of    drawing   rather   far-reaching  conclusions   fix)m   such   popular  and 
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lUtliBtiiict  deecriptions  of  ice.  He  attachcB  great  importance  to  the  very 
heavy  old  ioe,  which  is  said  to  have  been  met  with  in  the  Beaufort 
sea;  but  the  quotation  he  givea  from  OBborn's  deBcription,  in  order  to 
prove  it,  is  not  fortunate.  Such  descriptions  as,  for  in§tanoe,  "  ice 
of  stnpendoQs  thiokneas  and  in  extensive  floce,  some  7  or  8  miles  in 
extent,  not  flat  but  rugged  with  the  accumulated  snow,  frost,  and 
thaws  of  centuries,"  can  hardly  be  snid  to  carry  any  very  accurate  idea 
of  what  kind  of  ice  has  actually  been  seen.  Whether  we  are  expected  to 
tnke  such  expressions  as  "accumulated  snow  of  centuries"  eimply  as  an 
ornament  of  liceimn  poelica,  or  as  a  description  of  the  author's  real  view, 
I  do  not  know.  I  have  \a  another  place  *  pointed  out  that  the  drift-ioe 
in  the  north  polar  basin,  where  the  Fram  drifted,  does  not,  as  a  rule, 
attain  a  higher  age  than  five  years  ;  how  much  older  it  may  become  on 
the  American  side  we  do  not  yet  know.l 

But  even  if  it  be  so  that  the  ioe  of  the  Beaufort  sea  is  very  heavy  and 
old,  it  proves  nothing  as  to  the  probable  existence  of  land  to  the  north. 
It  only  shows  that  the  drift  of  the  ice  is  very  slow  in  this  region,  as  it 
may  be  blocked  by  the  land  already  known.  That  the  ice  is  rugged 
proves  that  it  has  been  exposed  to  ice -pressures,  and  this  is  no  evidence 
iu  favour  of  unknown  land  seawards,  or  to  the  north ;  it  proves  nothing 
in  this  respect,  only  that  the  sea  is  not,  at  any  rate,  land-locked. 

Sir  Clements  Markham  has  mentioned,  in  his  above-mentioned  paper, 
,t  Sir  Richard  CoUinaon  attempted  to  cross  the  ioe  northward  from 
ika,  but,  finding  very  heavy  ice,  he  was  compelled  to  return  after  a 
'ihy  or  two.  This  proves  only  that  the  ice  in  this  region  had  l}een  much 
broken  up  by  ice- pressures,  but  gives  no  indication  as  to  possible  land 
to  the  north.  If  anything,  the  evidence  would  go  in  the  opposite 
i<^rection. 

■  The  fact  that  the  ico  in  this  region  is  never  seen  to  recede  far  north- 
prard  from  the  northern  coast  of  Alaska,  nor  westwards  from  Banks 
*Land,  points  no  more  to  land  to  the  north,  as  Mr.  Harris  suggests,  than, 
for  instance,  the  circumstance  that  the  ice  never  seems  to  recede  much 
northward  from  the  northern  coasts  of  Taimur  peninsula  and  Cape  Chel- 
and  EUesmere  Land,  and  Greenland.  The  distribution  of  the 
is  dependent  on  its  drift,  whioh  is  greatly  influenced  by  the  pre- 
Lg  winds. 

(To  be  continued.) 

'  See  Xortcegiun  North  PolnT  Expedilirnt.  1893-06.    Scientific  Bemlh,  vi>l.  !,  No,  9. 
t  It  it  wore  Autualljr  pcisaible  that  tho  ice  in  some  enclosed  luud-loDkitd  sea  ooald 
Bntniies  old.  aud  be  covered  b;  acoumuIaCed  snow  of  oantuiii-B.  it  miut 
J  be  perfectly  flat,  as  tliere  cannot  be  auj  movement  or  preBSUtes  in  the  ine, 
e  HoOlnre's  deacripUoD  of  the  loo  of  Bunks  Land  aa  being  vary  old,  with 
leof  ranoded  hill  and  dale,  eeema  to  prove  that  tbij  ico  hnd  not  been  exposed  to 
■  latelj.     Fartbeat  nortb.  in  the  oentre  of  the  Nortb  I'olnr  basin,  I  fnnnd, 
jieweTor,  Ioe  of  which  a  aimilar  dcBcriptlon  oonld  well  U'  givuti. 
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Just    off   the    north-eastern   faoe   of   Ehon   Tagh  we    climb  an  old 
moraine,  which  divides  the  valley  floor  into  an  upper  and  a  lower  level. 
Proceeding  further,  we  branch  off  from  the  Pasrud  for  a  while,  and 
climb   the  Laudan  valley  by  a  good  path,  which  leads  through  fine 
groves    of   ancient     thuyas,    gnarled,    twisted,    and    weather-beaten. 
Emerging  upon  pleasant  downs,  where  hidden  glens  are  full  of  sweet 
herbs  for  the  horses,  we  make  our  camp  at  a  height  of  9000  feet,  which 
is  more  or  less  the  upper  limit  of  the  thuya  tree,  the  good  friend  who 
supplies  us   with  fuel.     Grass  ascends  to  about   12,000  feet,  and  in 
valleys  of  the  Pamir  type  even  higher,  as  we  saw  at  Tupchek.     A  stiff 
breeze,  blowing  from  the  head  of  the  valley,, teases  the  flapping  canvas  of 
the  tent ;  the  noise  of  camp  life  is  answered  by  the  shrill  whistle  of  the 
marmot  as  it  dives  into  its  burrow.     These  little  red-coats  are  very 
plentiful,  and  so  is  the  eagle,  which  spies  them  from  above. 

Next  day  we  are  impatient  to  reach  the  top  of  the  pass,  in  order  to 
enjoy  what  we  have  been  longing  for :  a  mountain  view  in  bracing  air, 
after  those  tiring  marches  through  the  ovens  of  hell-baked  stone.  At 
first  the  rise  is  gentle  along  the  middle  of  the  troughs'  The  sun  is  up, 
and  the  traffic  is  astir,  coming  and  going — horsemen  proud  of  purse 
and  bronze- faced  wayfarers  with  heavy  packs.  Stout  staves  in  hand, 
they  have  risen  from  behind  their  wind-shields,  low  walls  blackened 
with  the  smoke  of  many  firef>.  Bethinking  ourselves  of  the  flesh-pots, 
we  await  the  progress  of  long  streamers  of  dust,  the  pennants  with 
which  a  cattle-dealer  heralds  his  approach.  We  pay  him  his  presump- 
tive price,  and  pick  a  strapping  yearling  from  the  herd,  which  is  to  bo 
sold  at  Samarkand.  Yesterday  we  saw  this  flock  sleeping  in  the  sun  at 
noon,  closely  huddled  together  and  motionless,  like  a  monster  bale  of 
wool.  To-day  they  have  begun  to  move  at  early  morn ;  three  hundred 
well-nourished  sheep,  black,  brown,  yellow,  and  white,  fine  strong 
animals,  with  the  short  curly  fieece  that  seems  to  speak  of  wild  fore- 
fathers, as  does  the  wiry  leg.  But  domestic  is  the  blubbery  bump  of 
fat  which  wobbles  on  their  buttocks  as  they  walk.  In  front  marches  a 
small  guard  of  clever  goats,  long-haired  and  dignified,  as  if  aware  of 
their  responsibility  as  leaders.  Behind  are  black  calves,  slow  and 
clumsy.  Then  the  drivers,  urging  forward  with  stick  and  stone,  and 
blowing  through  their  teeth  the  sound  of  the  spitting  cat;  on  their 
heels  the  faithful  dogs,  slinking  drowsily,  hlas^.  And  last  of  all, 
arrayed  in  blue  khalat  and  white  chalma,  the  owner,  enthroned  upon  a 
pair  of  carpet  saddle-bags  that  almost  hide  the  shaggy  pony. 

We  push  on.     The  pasture-mat,  now  almost  brittle  straw,  is  notched 


*  Continued  from  p.  371.  A^^pjp-  ^8. 
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into  long  §trips  by  the  feot  of  grazing  animals.  This  makes  the  elopes 
look  like  A  Latched  map.  But  the  thin  silvery  lines  of  the  walercoureeB 
are  bordered  with  a  fringe  of  lawn,  sprinkled  by  the  splashing  stream, 
ajid  cropped  close  by  every  beast.  The  yardeuer  of  a  tennis-ground 
would  turn  green  with  envy. 

Soon    we  meet  the  first    patches   of  snow,  remains   of  avalaochea 
covered  with  a  film  of  slimy  earth.    And  here  the  thuya  begins  to  leave 
inly  sending  up  thuse  twisted  dwarfs,  who  can  squat  under  weighty 


I 


I 


CBE1T,LAKE. 


anovr,  or  crouch  in  hollows  from  an  icy  _blaet.  Some  drought-hard 
plants  now  wear  their  nuptial  garb;  the  tough  broom,  the  tangled 
clusters  of  yellow  rosea,  and  the  royal  thistle  in  its  gorgeous  rufBe 
of  glossy  grey  leaves  drawn  out  into  long  spines.  Near  the  water 
nasturtium  and  a  tiny  dandelion  are  in  flower.  Presently  our  attention 
is  claimed  by  the  steepness  of  the  path,  which  climbs  a  long  and  drearj- 
slope  by  endless  zigzags,  and  wo  restrain  our  curiosity  until  the  top 
of  the  pass  18  reached  (about  12,000  feet).     Then  we  lift  our  eyes  to  look 
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around,  and  our  silenoe  and  our  talk  speak  alike  of  wonder  and  awe  and 
of  the  eagerness  of  inquiry.     First  oomes  the  overpowering  nearness  of 
those  gigantic  piles  Ehon  Tagh  and  Chapdara.     In  the  latter,  which  is 
drawn  out  into  a  long  frontage  of  tremendous  eliffis,  we  easily  reoognize 
the  mountain  visible  from  the  plains  of  Pendjekent.    The  other  is  a 
colossal  pyramid,  with  flanks  carved   out  to  make  tiers  of  vertical 
precipices  which  surround  the  oorries  at  their  base.     Where  hare  I  seen 
such  walls  before  ?   Ushba,  the  Terrible,  in  the  fastnesses  of  the  Caucasus, 
comes  back  to  memory.     On  its  western  side  there  is  a  sheer  drop  of 
3000  foot.    The  shape  of  Ehon  Tagh  is  not  nearly  so  bold,  but  its  granite 
quarry  shows  an  unbroken  face  of  well-nigh  double  that  height.    Did 
I  say  granite?     The  square  cut  and  the  reddish  colour  of  the  blocks 
lead  us  at  first  to  think  that  the  two  mountains  which  we  have  com- 
pared are  built  of  the  same  stone.     But  later  we  learn  that  the  material 
of  the  great  Fan  peaks  is  lime  covered  with  a  thin  scale  of  shining  mat 

Turning  towards  the  background  of  the  east,  sight  travels  into  the 
long  vista  of  the  Yagnob,  between  rows  of  many  summits  that  lead 
further  and  further  until  the  haze  of  distance  blurs  the  outlines,  and 
the  noodle-crags  of  Ehakhifta  are  but  weird  pillars,  like  spectres  vanish- 
ing in  the  mist.  On  the  left  is  Yashan  Tagh,  a  long  embankment  of 
slanting  masonry  which  sends  round  the  curve  of  its  main  spur  to  onr 
standpoint.  In  the  west  are  dry  ridges  hurrying  away  to  the  flat 
expanse  of  Turkestan,  and  immediately  below  us  is  a  group  of  morainic 
lakes,  little  bits  of  round  glass  among  a  profusion  of  black  dots,  or,  in 
other  words,  sheets  of  clear  water  on  a  plateau  spotted  with  treos. 

Studying  the  Kusaian  lO-verst  map  (1 :  420,000),  we  find  a  good 
record  of  everything  that  has  some  practical  interest;  ctiltivated  valleys, 
villages  and  hamlets,  roads,  bridges,  and  passes.  It  is,  in  fact,  a 
splendid  and  valuable  piece  of  work,  coTcring,  as  it  does,  thousands  of 
square  miles  of  mountainous  country.  A  very  large  staff  of  topo- 
graphical officers  have  been  busy  for  many  years,  with  the  result  that 
wo  have  before  us  a  complete  survey  of  the  main  features  between  Fort 
Pamir  and  Bokhara  city.  The  reidm  of  ioe  and  snow  they  have  filled 
up  with  a  few  located  peaks  surrounded  by  caterpillars  of  uncertain 
contortions  and  dotted  lines.  That  is  not  a  fault,  for  such  detail  had 
to  stand  back  in  view  of  more  pressing  needs,  and  has  been  left  to  the 
mountaineer.  My  own  map  does  not  claim  to  be  a  marvel  of  accuracy ; 
it  only  gives  the  most  important  of  the  higher  ridges,  and  its  chief 
interest  lies  in  the  high  valley  of  the  Pasrud  sources,  never  before 
visited  by  Europeans. 

As  to  the  names,  I  have  adhered  as  much  as  possible  to  those  of  the 
Kussian  sheet.  Native  information  seemed  to  favour  Chapdara  instead 
of  Ebon  Tagh,  and  Chimtarga  instead  of  Chapdara.  But  then,  the 
Russian  map  mentions  a  big  mountain  called  Chimtarga  much  further 
south,  and  owing  to  loss  of  time  I  have  not  been  able  to  make  sure  of 
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its  existeiice,  whereaboutB,  and  name.  The  name  of  Cbapdftra  is  there- 
fore given  to  the  peak  whose  position  coincides  with  that  of  the  ordnance, 
and  Ebon  Tagb  is  the  great  mass  which  seeine  to  have  escaped  tho 
notice  of  the  Kussians.  I  hope  to  inveatigatc  the  matter  next  year.  It 
is  always  better  to  keep  to  the  names  on  the  first  good  mapa,  unless  they 
be  flagrantly  nnreasonable  or  misspelt.  One  must  not  listen  too  niuoh 
to  the  inhabitantH  of  different  valleys,  for  in  each  the  same  mountain 
has   another  name,    generally    that  of    the    pastares    below   it.     The 


wpherda,  hunters,  and  gniilos  of  illiterate  cnuntries  learn  from  the 
mriat  the  babit  of  choosing  one  and  the  same  name  for  a  mountain,  no 
matter  from  which  side  it  is  seen.  Topographio  nomeneUture  is  there- 
fore more  important  to  us,  the  tourists,  travellers,  and  writers.  On 
a  topographic  map  (which  is  seen  from  above,  from  one  direction  only)  a 
H^oint  ia  an  absolute  entity  ;  the  horizontal  etymological  relativity  of 
bpoint  can  only  be  thrashed  out  in  a  book.  The  literature  of  civilized 
Mions  is  BO  complicated  that  traditional  names  are  haTens  of  rest  from 
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which  we  survey  the  ocean  of  undefined  spaces ;  they  are  the  fixed 
points  which  enable  us  to  trace  general  outlines.  A  striking  case  in 
point  is  that  of  the  map  of  the  Central  Caucasus,  where  Dykhtau  has 
been  changed  into  Koshtantau,  and  Eoshtantau  into  Djkhtau,  so  that 
even  I  can  only  remember  which  is  which  when  I  have  books  at  hand 
and  can  spend  at  least  half  an  hour  over  the  puzzle.  This  was  done 
with  the  estimable  but  ludicrously  belated  ambition  to  satisfy  the 
science  of  folk-lore.  But  a  mere  statement  in  a  book  of  native  usage 
would  have  sufficed/  whereas  it  was  quite  out  of  date  to  change  ideas— 
not  at  all  erroneous  in  themselves  (a  name  is  a  name),  nor  leading  to 
any  misunderstandings — ^which  had  obtained  the  sanction  of  a  famous 
history.  This  change  affects  a  generation  of  mountaineers  and  the 
thousands  of  readers  who  identify  the  two  peaks  (or  is  it  only  one  of 
them?)  with  the  tragedy  of  Donkin  and  the  conquest  of  Mummery. 
Therefore,  firstly,  let  us  find  out  the  surest  names  &om  the  beginning 
or  give  a  number ;  and,  secondly,  let  not  the  new-comer  be  too  eager  to 
"  correct "  well-established  landmarks  of  recognized  pioneers.  If  tbe 
pioneers  know  their  duty  to  what  is  beautiful  in  geography — science 
need  not  be  pedantry — they  will  avoid  the  bad  taste  of  enlarging 
the  dreary  topographic  edition  of  "  Who's  Who,"  or  remind  them- 
selves of  that  Gargantuan  testimonium  paupertatis  of  human  imagina- 
tion, a  list  of  American  towns.  Even  in  uninhabited  regions  the 
language  of  the  nearest  tribes  (Eskimo,  Waganda,  Maori)  might  he 
used  to  coin  short  and  pithy  fancy  names  that  do  not  clash  with  local 
colour. 

With  our  view  from  the  Laudan  pass  we  may  combine  a  short  sketch 
of  the  geology  of  the  district.  I  quote  from  the  report  of  my  dear  friend 
Albrecht  von  Krafft,  whose  death  in  the  service  of  the  Geological  Survey 
of  India  is  still  lamented  by  all  who  knew  him.  He  passed  through 
hero  on  a  rapid  journey  from  Karatagh  to  Kshtut,  and  was  only  able  to 
gather  some  of  the  more  prominent  facts.  To  his  vivid  description  of 
the  mighty  peaks  I  owed  my  resolve  to  visit  the  Fan  region  as  soon  as 
possible.  He  says,  "The  northern  slope  of  the  Hazrat  Sultan  Aljw 
(i.e.  that  branch  of  the  Hissar  range  with  which  we  are  concerned)  is  far 
richer  in  sedimentary  formations  than  the  southern  side.  Near  Saratagh 
begins  the  red  and  grey  dolomite,  the  black  limestone  and  calcareous 
limestone,  which  have  a  thickness  of  over  3000  feet.  These  masses  of 
dolomite  and  lime  reach  to  the  northern  foot  of  the  chain,  and  all  the 
great  summits  are  formed  out  of  them.  Between  the  stocks  of  dolomite, 
the  substratum,  composed  of  phyllites,  is  occasionally  laid  bare.  Dis- 
locations traverse  the  district,  so  that  the  lower  horizon  of  the  limestones 


♦  INirhaps  somo  day  tbo  author  of  a  map  for  tourists  will  print  on  the  margiu  the 
mo:jt  important  facts  in  tho  history  of  the  map— pre\'iou8  maps,  etymology,  douhtful 
points,  roforoncee  to  books,  etc. 
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I  found  at  different  heights.     Margnsar  is  in  the  midst  of  a  doluinitiu 
tndscupe,  whereas  the  Landau  pass  outs  into  ph^lUtee."  * 

Next  day,  on  July  29,  we  made  an  attempt  on  Voshan  Tagfa,  but 

9  repulsed  by  an  accident  which  befel  me  200  feet  below  the  top. 
E  was  struck  by  a  stone,  and  had  to  be  bandaged.     To  mention  it  at 

I,  we  also  tried  Khou  Tagh  a  few  days  later,  bnt  had  io  retire. 

Near  our  camp  my  wife  and  I  had  a  somewhat  dangerous  euoottntcr 
ifith  two  shepherds  and  three  doge,  whom  I  was  able  to  keep  from 
ichief  by  a  little  diplomacy.  Attacks  on  Europeans  are  esoeedingly 
rare  in  RuBsian  Turkestan,  which  may  be  said  to  be  one  of  the  safest 
oountries  in  the  world  for  the  traveller.  We  had  just  been  to  a  point  of 
▼antage  above  out  Landan  camp,  and  from  there  had  seen  the  deep 
valley  of  the  Pasrud  sources.  Its  wild  louelinoBs  gave  hopes  of  interest- 
ing discoTeries,  and  accordingly  our  tent  was  transposed  to  the  Lailak 
Chapdara,  as  its  occupiers  called  it.  The  flat  apaee  on  which  these 
summer  huts  are  found  (invisible  on  the  photo  because  hidden  away  on 
the  extreme  right)  is  on  the  upper  Pasrud  at  about  8000  feet.  As  soon 
B  we  step  on  this  platform  there  is  a  transformation  scene  which  brings 

into  Scotland. 

It  is  one  of  the  rare  sanctuaries  which  the  water-nymphs  have  been 
bble  to  hide  away  in  the  arid  stono-pit  of  the  gods  of  the  Duab.     The 

Bsy  glade,  swampy  iu  parts,  ia  strewn  with  lichen -covered  blocks, 
fetween  which  flow  shallow  brooks  of  clear  cold  water  amid  banks  and 
lands  of  beautiful  flowers.  Dark  groves  of  thuyas  surround  the  clear- 
the  level,  which  represents  the  last  and  lowest  step  of  this 
jporainic  scenery,  which  rises  towards  the  background  in  a  scries  of 
radients,  forming  a  tasteful  transition  to  the  rooky  wastes  beyond. 
tij  photographs  should  describe  better  than  any  words  the  intimatd 
charm  of  the  moorland  glen  near  our  camp,  where  nature  was  allowed 
to  show  herself  as  a  landscape-gardener  of  sweeter  mood.  Why  does 
she  wear  this  kindlier  face  ?  Because  here  the  ground  "  holds  water  ;  " 
it  is  soaked  with  water,  not  merely  traversed  Viy  a  ditoh.  Old  moraines 
have  been  left  across  the  valley  in  waves  and  heaps  ;  great  fulls  of  rock 
from  the  precipices  have  added  their  share.  In  the  bowls  and  pans 
thus  formed  the  glacier-water  has  aooumulated,  held  back  by  the  grit  . 
and  clay  in  the  moraines,  or  by  the  fine  material  which  it  bad  itself 

(carried  down  and  deposited  in  the  clefts  of  the  lower  dams  of  loose 
twuldcrs. 
The  latter  process  works  from  bottom  to  top,  which  explains  that  we 
Bod  the  more  finished  landscape  on  the  lowest  step.  The  site  of  Lailak 
Chapdara  must  have  been  a  (shallow)  lake,  which  gradually  was  filled 
up  and  changed  into  a  bog  and  then  luxuriant  moor.  It  represents  the 
last  filtering  of  the  glacier- stream ;  but  hardly  baa  it  left  this  place  of 


*  H«  calla  tlio  LHudan  pBU  "  Lailak i"  Kouiakoir  knew 
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purification,  of  peaoe,  and  beauty  than  it  hnrrieB  on  to  join  the  oommon 
ruBh,  and,  like  a  reckless  youth,  throws  itself  into  the  troubled  career  of 
the  Surkhab,  which  is  full  of  mud. 

Let  us  find  the  source  of  the  Pasmd.  We  go  through  a  thick  foreat 
where  some  of  the  dark  trees  are  hung  with  branohes  of  lovely  row fc 
After  a  climb  of  about  300  feet  we  discover  the  first  lake  (No.  l)f  a 
shallow  mossy  tarn  lying  in  deep  shade  below  the  sheer  wall  of  Klmi- 
tagh,  garishly  illuminated  by  the  sinking  sun.  It  recetTca  and  dii- 
ohargos  visible  streams.  A  hundred  feet  above  it  we  meet  three  etrcng 
Pasrud  sources  which  run  down  to  supply  the  two  rivulota  whiok 
embrace  the  Lailak.  Another  300  feet  or  so  and  we  stand  on  the  grand 
piles  of  tumbled  blocks  that  make  the  lower  shore  of  the  largest  lake 
(No.  3).  Hero  wo  are  in  surroundings  of  a  sterner  oharaoter,  reflected 
in  the  sombre  waters  over  which  the  near  mountains  oast  their  gloom. 
When  the  light  of  midday  brightens  it,  we  oan  revel  in  ahadea  of  blue 
and  green  from  the  rich  sapphire  of  the  depths  to  the  gay  emerald  of  the 
algas  in  the  shallows  near  the  shore. 

To  make  our  report  quite  accurate,  let  us  also  enumerate  lake  No.  2, 
which  licH  in  a  clean  stony  bed  held  between  the  sharp-angled  screes  of 
a  recent  landslide  and  a  hump  of  moraine.  It  has  no  visible  outlet,  but 
receives  the  left  and  weaker  branch  of  an  open  escape  from  the  great 
lake.  The  right  prong  of  this  forked  stream  only  sees  daylight  for  30 
yards,  and  then  sinks  away.  Attempting  thus  to  trace  the  surface 
streams,  we  have  obtained  an  insight  into  the  complicated  hide-and- 
seek  of  the  waters.  Some  of  it  leaves  the  big  lake  ostentatiously  and 
dives  away  suddenly  or  in  the  wider  surface  of  a  pool ;  some  of  it  thrusts 
itself  forward  from  underground. 

Valley  wards  the  big  lake  is  fenced  off  by  a  ridge  of  rocks  rising  to 
GO  feet  above  its  plane.  Towards  the  interior  is  a  moraine-dyke  200 
feet  high  and  spotted  with  stunted  thuyas.  Tracing  an  inlet  at  the 
eastern  comer,  we  proceed  on  our  search.  Like  a  noble  queen,  the 
torch  weed  raises  its  golden  sceptre  above  a  host  of  tenderer  plants  that 
have  already  gone  to  rest,  for  we  are  now  leaving  behind  the  oozing 
sponge,  that  hoDoycomb  of  moisture  between  the  great  lake  and  the 
Lailak  camp.  Behind  the  dyke  just  mentioned  the  wanderer  will  march 
across  a  sort  of  irregular  swelling,  half  a  mile  wide  and  long,  which  is 
also  the  width  of  the  valley.  This  gentle  rise  is  covered  with  numerous 
mounds  or  round  heaps  of  astounding  regularity.  Small  trees  still 
flourish,  and  in  a  hollow  near  the  screes  on  the  right  side  is  a  colony  of 
aspen.  Near  by  shines  a  mirror,  to  which  the  stream,  still  above  earth, 
will  guide  us.  The  floor  of  this  lakelet  is  a  grand  sight  to  see.  It 
gleams  and  glitters  with  the  many  hues  and  the  brilliancy  of  a  faultless 
opal.     No  more  can  I  say ;  it  is  the  truth. 

Onward  now  to  reach  the  higher  and  blacker  dumps  of  the  retired 
ice.     Pussiug  over  a  scree-fan  from  Khon  Tagh,  we  imagine  ourselves 
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walking  on  billiard-ball b,  bo  rounded  are  the  edgos  of  the  Btonee,  and 
that  unly  from  dry  grinding.    The  stroam,  which  is  getting  tbinner  and 


Kurp 


ler  from  constant  Iobscb,  here  iasnes  from  a  spring  amidst  a  waste  of 
<rp-angled    and   striated    limoetonea   of    many   tinta.      Then    a  low 
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rampart,  and  then  a  very  high  one,  dark,  forbidding,  crowned  with  a 
titan-boulder  that  haila  ub  from  afar.  Between  these  two  moraine 
waves  is  a  lake,  a  baain  of  thick  black  ink  in  a  hollow  of  ashen  ehinglea. 
It  is  fed  by  a,  epiirt  issuing  from  the  ooareo  rubbisb-beap  in  front 
There  sprout  a  few  long  grasses,  fading  wolfsbane,  and  the  stalks  of  tbs 
sorrel  with  their  red,  green-edged  seed-vessels. 

Henco  we  do  not  see  water  far  a  long  time,  bat  have  to  cUmb 
patiently  for  many  hours  over  what  may  be  described  as  a  gigantic 
cataract  of  blocks  disgorged  into  the  narrow  trench  between  l2i« 
mountain-sides,  &  veritable  pandemoninm  of  broken  stone.  To  our  left 
we  obtain  a  glimpse  of  the  south-eastern  aspect  of  Khon  T&gh,  an 
interminable  flight  of  moraines  and  screes  without  a  single  speck  of 
snow.  Nothing  but  loose  rubble,  on  which  next  day  we  spent  six  honrB 
of  steady  plodding.  In  a  moister  climate,  even  ander  the  same  latitude, 
there  would  surely  be  nM. 

At  last  we  reach  our  goal  at  a  height  of  12,000  feet.  We  stand  Oh 
comparatively  level  ground  in  the  focus  of  a  magnificent  punoruna  of 
glacier  peaks.  Before  us  a  grey  lake.  Its  opposite  shore  is  a  grave] 
delta  covered  with  a  network  of  countless  channels.  On  our  side  is  a 
miniature  Norway,  formed  by  the  labyrinthine  rocks  that  fall  away  tnlo' 
fjords  of  deep  water. 

From  tlie  gullies  of  Cbapdara  descend  the  twin  glaciers,  the  sources 
of  the  Pasrud.  Their  waters  unite  in  the  glaoier-labe,  secrete  them- 
selves in  the  block  caves  of  its  lower  coast,  and  there  begin  their  fanoifnl 
journey  to  the  world  below.  The  chaos  of  stone,  of  mountains  firm  and 
mountains  shattered,  is  but  thinly  hung  with  that  mantle  of  snow  and 
laoework  of  lee  which  so  royally  clothes  the  shoulders  of  Swiss 
and  Caucasian  monarcbs.  My  general  impression  is,  taking  things  all 
round,  that  thickness  and  extent  of  the  nevi  seems  very  poor,  which 
indicates  that  the  scorchicg  breath  of  the  desert  is  also  hero.  Seeing 
what  I  see  here,  I  am  not  so  sure  that  a  covering  of  snow  and  ice  has  not 
a  preservative  effect  as  contrasted  with  the  weathering  of  the  naked  ribs 
of  the  Duab. 

But  of  course  these  are  second  thoughts,  the  outcome  of  reflection 
that  compares,  nut  of  immediate  vision.  This  means  that  the  eSeot  of 
climate  on  the  view  begins  to  pale  before  a  wider  influence.  A'^egetation 
wo  do  not  expect  in  any  case ;  the  most  familiar  factor  of  comparison 
is  ruled  out,  and  that  makes  the  lofty  mountains  of  the  world  akin. 
Two  things  only  are  seen — rock  and  snow.  Therefore  the  landscape 
is  truly  Alpine,  a  cloudless  day  in  a  high  limestone  range. 

We  know  that  the  great  anow-domes  as  seen  from  the  valley  present 
the  Game  appearance  at  all  seasons,  and  if  we  let  our  thoughts  soar 
higher  still,  to  regions  where  no  human  foot  boa  gone,  or  higher  yet, 
where  even  mountains  but  aspire,  there  may  be  said  to  be  a  realm  of  air 
beyond  all  climates  and  all  Beasons,  like  the  bottom  of  the  sea. 
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There  the  ehifting  sceneB  of  desert  and  garden,  of  the  battle  of  tte 
stoDGs  and  of  the  wiud-borne  oiyatal,  fade  &Dd  merge  into  the  cold  of 
the  outer  apliore. 


Before  the  pnper,  the  CiuiBiiA!i(Mr.  DocatAs  W.  FneBBFiELD,Tice-Preaidnit): 

X  have,  in  the  first  place,  to  express  the  regret,  nhith  1  am  sure  vnll  be  afaared  1>; 
all  present,  that  our  President  has  not  been  well  enough  to  take  the  chair  to-n^U 
He  has  asked  me  to  take  it  in  his  place.  We  have  lo-night  two  travellera* 
pregent— a  double  entertainment.  I  need  not  introduce  to  this  meeting  Hr.  Rickmer 
Rickmers,  Many  of  yi>u  n-ill  rememhor  that  nearly  eight  years  ago,  in  Norember, 
1B99,  Mr.  Bickroers  read  us  a  paper  on  some  of  the  rcHults  of  hie  journeys  la  the 
provmco  of  Bokhara,  the  papr  being  accompanied  with  many  otcellcnt  pbou^raphs 
which  illustrated  those  physical  features  of  the  Earth  in  the  investigation  of  which 
he  has  taken  so  much  pains.  Since  then  Mr.  Rickmers,  accompanied  as  a  nilo  by 
his  intrepid  wife,  has  made  many  journeys  in  varioui  mountaiaoua  regions  bath  in 
Europe  and  Asia.  With  the  Alps  be  has  long  been  familiar  ;  he  has  l»eD  one  of 
the  principal  instruments  in  introducing  into  them  that  practice  of  aki-ing  which 
has  now  Ijucome  nut  only  a  European  spori,  hut  in  the  French  and  Italian 
armies  a  military  exercise,  He  has  k-d  a  party  into  the  heart  of  the  (^ucasuB, 
which  accomplished  there  the  moat  extraordinary  feats  of  mountaineering,  and 
he  has  oncendcd  Mount  Ararat.  Uut  he  has  devoted  himself  more  espedally  to 
the  eiplocaiion  of  the  region  which  he  calls  the  Duab,  the  mouutaia  cradle  of  the 
Ozuii  and  the  Tnxartea,  a  district  of  the  greatest  interest,  not  only  to  the  geographer, 
hut  to  the  student  of  the  human  race.  Mr.  Rickmers  is  more  than  what  is  mme- 
times  oalled  witli  contempt  in  scientific  circles  a  mere  mountaineer.  He  is  a 
skilled  otiserver  and  student  of  physical  geography,  and  from  this  point  of  view 
be  hopea  to  devote  several  years  to  the  inveatigadon  of  the  jihysical  fixtures  and 
the  glaciation  of  the  mountainous  regions  of  which  Samarkand  is  the  centre.  As 
jie  means  to  reside  in  Samarkand  fur  several  months  in  the  year,  he  will  lie  moat 
favourably  situated  for  carrying  out  the  work  on  which  he  has  set  his  hearL  la 
this  work  Mrs.  Rickmers,  who  in  the  past  has  been  his  moat  devoted  and  useful 
assistant,  means  to  co-operate,  and  I  hope  that  to-night,  as  at  the  meeting  in  1869, 
she  will  favour  ua  with  some  of  hec  own  ei|jericnees,  particularly  her  eiperienw^ 
say,  at  a  height  of  20,000  feet  above  the  level  of  the  sea.  Our  second  traveller  is 
M.  Boriiioff,  a  Busuan  itrtist,  who  is  now  holding  an  exhibition  in  London.  Since 
we  have  already  had  a  discussion  of  the  ecieutiSc  results  of  Mr.  Rickmers'  journey 
at  a  recent  Research  Meeting,  the  slides  taken  from  M.  DorisofTs  interesting  draw- 
ings will  he  shown  on  the  screen  afl«T  Mr.  fiickmers'  paper.  I  may,  before  1  sit 
down,  point  out  that  ouc  visitors  to-night  are  liuked  hy  a  common  object — they  are 
both  lovers  oF  the  regious  of  ice  and  snow.  M.  Borisoff,  it  is  true,  takes  his  ice  and 
snow  in  allopathic  doses  in  the  polar  regions,  whilst  Mr.  Rickmers,  like  mytelf, 
takes  his  homceopathicaliy  in  those  silver  heights  which  rise  "  islanded  in  the 
immeasurable  nit"  above  the  pines  of  the  temperate  zones  or  the  palms  of  the 
tropics.  There  is  yet  ono  more  link  between  the  two  travellers — both  have  travelled 
within  the  limits  of  the  Kussinn  dominions,  1  am  glad  to  have  tills  opportunity 
formally  to  ackoowledL^e,  hoth  on  my  own  behalf  and  on  that  of  this  Society,  the 


*  M.  BorisofT,  B  Bossian  artist,  who  has  spent  some  years  in  Niiriiya  Zemlya  aad 
the  Sumovette  country,  exhibited  a  series  of  slides  icproduoed  feim  his  piotorea  of 
Arctic  BConery  and  life. 


THE  PAN  MorSlAISS  IN  THE  DIAB  OF  Tl'BKESTAN— DI80U88ION,    499 

eoDBUDt  courtssy  aai\  t)ie  great  facilities  which  hava  always  been  extended  bj  the 
Buwian  Government  to  all  properly  accredited  sclentifio  travellers  of  whatever 
nAlioimlity.  I  have  myeelf  profited  by  tbeee  facilitlca  in  the  Caucasus  in  the  couree 
of  three  jouroeyi,  I  not  only  wae  giveo  every  practical  wd  in  travelling;,  but  I 
was  allowed  to  um  all  the  Government  surveys,  some  of  which  were  not  published. 
I  was  even  allowed  the  surveys  that  ivote  in  the  making,  eometirues  still  in 
manuscript,  and  it  was  sntiruly  owiu;  to  these  facilities  that  eleven  years  ago  I 
was  able  to  give  the  public  of  Western  Europe  the  first  authentic  map  of  the 
glaciers  of  the  Central  Caucasus.  Ami,  liirning  to  an  earlier  period,  when  1  was 
one  of  the  Hon.  Secretaries  of  Ibis  Society,  1  had  many  occasions  to  oliserve  how 
Kngliali  travellers  penetrating  into  furthor  Asia  were  heliiod  by  the  KiiaBiao 
Guvemnient.  I  will  only  cite  one  instance,  that  of  Mr.  and  Ur«.  Littledale  in 
the  very  remnrkalilo  jnuroey  that  brought  them  almost  lo  the  gates  of  Llintta. 
In  tliat  journey  they  started  from  a  Buaeian  hose.  We  geographers  and  men  of 
■Cience  are  indebtod  to  the  Russian  Government  for  having  recogiiieed  that  it  is 
tiot  lo  the  advantage  of  a  great  and  civilized  state  to  place  obstacles  in  tlie  way 
of  the  pttrenit  and  progresg  of  geographical  knowledge ;  but  that,  on  the  ocntrary. 
audi  a  puliey  would  i>e  nnworthy  of  a  wise  and  philosophical  and  liberal-minded 
■tatesman.    I  will  now  cell  upon  Mr.  Rickmers  to  read  his  paper. 

After  the  paper,  the  Chaiuuak  :  Although  we  shall  not  have  time  for  any 
diseiisaion,  I  am  sure  we  should  all  Uke  to  hear  any  oljservatiuns  Ura.  liiekmeri 
may  have  to  make  on  the  paiier  we  have  just  listened  to. 

Hri<.  IticKuens:  1  rememiwr  on  the  lost  occasion  I  hod  the  htnour  of  apeak ing 
here  I  discussed  the  hardships  of  sucli  a  journey  from  a  woman's  point  of  view.  I 
d  not,  therefore,  dwell  on  that  side  of  the  subject  again  except  to  say  that  I  never 
o  well  as  when  engaged  in  travel  of  this  sort,  and  the  eight  years  which  have 
tcrvened  since  the  ]a«t  occasion  have  in  no  wiao  diminished  my  capacity  for 
iduring  the  hardsliipa  of  such  a  journey.  I  look  upon  it,  in  fact,  lu  a  kind  of  rest 
Bure  tot  the  nerve  exhaustion  induced  by  Western  civilhtation.  My  husband  has 
apoken  of  the  help  we  gave  him  in  taking  the  photographs,  but  there  is  another 
■ide  of  our  activity  which  he  has  left  unnoticed — I  refer  (^  our  administrationa  to 
the  lame,  the  halt,  and  the  blind  in  season  and  out  of  season.  We  undoubtedly 
rdieved  him  of  a  considerable  amount  ot'  work  in  this  direction,  for  whereas  he  was 
in  the  habit  of  recommending  an  ajiplication  of  brtlliantine  for  all  sorts  of  ailments, 
we  ret^ly  attempted  soma  diagnosis  of  the  casee  brought  to  us,  and  nothing  could 
Qioeed  the  kindness  and  skill  with  which  we  anointed  and  bomid  the  poor  sufferers 
wounds.  The  inhabitants  of  Bokhara  are  apparently  for  less  susceptible  to  germi 
than  a  more  highly  civilized  people,  and  I  may  say  that  our  suggestion  to  one  that 
be  should  baihe  his  eyes  was  rejected  with  contempt,  though  the  doctor  at  the 
huaptal  gave  him  the  same  advice,  which,  let  us  hope,  made  more  impression. 
The  chairman  asked  me  to  tell  you  of  our  journey  to  a  height  of  20,000  feet  In 
the  last  half-hour  was  concentrated  the  greatest  ]iliysical  discomfort  I  have  ever 

Paperienced.  My  hands  and  feet  were  numbed,  and  from  the  summit  there  blew 
mch  a  breeze  of  icy  coldness,  that,  as  I  say,  I  was  absolutely  miserable.  It  may 
^  a  Sne  thing  to  be  at  a  height  of  ^0,000  feet,  but  I  felt  very  glad  when  we  turned 
tack. 

The  Chaibk«k  :  I  have  now  to  introduce  to  you  our  second  traveller,  M. 
BorisofT,  a  distinguished  Russian  artist.  M.  Borisotf  has  had  a  most  interesting 
oireer.     Brought  up  amid  peasaiit  surroundings,  at  the  age  of  fifreen  he  was  sent  by 

I  las  parents  on  a  pilgrimage  to  the  Solovetsky  monastery  on  the  White  Sea  lo  return 
^nks  for  his  recovery  from  illness.  There  he  fell  in  lure  with  the  Arctic  Regions, 
bnd   shortly  afterwards  developed  a  passion   for  art.     To  gratify  these  toslcs,  ho 


I        here  I 
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returned  to  the  monastery  at  the  age  of  eighteen,  I  belieYe  without  the  knowledge 
of  his  parents,  and  worked  in  the  shop  attached  to  it  in  the  production  of  the  sacnd 
pictures  and  icons  which  you  see  all  over  Russia.  A  Grand  Duke  fortunately  came 
that  way,  and  recognizing  the  artistic  talents  of  the  youth,  provided  for  his 
artistic  education  at  the  Academy  of  St.  Petersburg.  After  t^at  his  career  wis 
decided  by  the  patronage  he  received  from  Count  Wittwe  and  the  members  of  the 
Imperial  family.  He  obtained  the  means  to  go  and  study  his  subject  in  the  Aretic 
Regions.  He  set  out  in  a  yacht  and  sailed  about  the  coasts  of  Novaya  Zemlya,  and 
thus  gratified  his  ambition  to  become  the  painter  of  the  Arctic  Regions,  as  M.  Loppe 
is  the  painter  of  the  High  Alps.  And  now  we  are  able  to  look  on  reproductions  of 
many  of  his  realistic  and  very  accurate  sketches  or  impressions  of  ihe  regions  of 
snow  and  ice,  of  the  tundras  of  the  far  north  and  the  shores  of  Novaya  Zemlya.  I 
only  regret  that,  as  he  does  not  speak  English,  he  will  not  be  able  to  explain  them, 
or  give  the  names  of  them,  himself,  therefore  if  I  fail  in  giving  them  from  this  list, 
I  hope  you  will  excuse  me.  These  slides  are  all  taken  from  paintings  made  by 
M.  Borisofif,  and  I  am  told  they  are  taken  by  the  three-colour  process. 

[The  slides  were  then  exhibited,  Mr.  Freshfield  giving  the  explanations.] 
The  Chairhan  :  That  brings  to  a  conclusion  the  series  of  slides  M.  Borisoff  has 
been  good  enough  to  bring  here,  and  I  am  sure  you  will  all  agree  with  me  in 
according  a  very  hearty  vote  of  thanks  both  to  Mr.  and  Mrs.  Bickmers  and  to 
M.  Borisoff  for  the  instruction  they  hare  given  us  this  evening.  I  think  there 
can  be  but  few  meetings  at  which  we  have  had  a  more  continuous  and  richer  enters 
tainment  than  has  been  afforded  us  to-night. 


The  following  discussion  took  place  at  the  meeting  of  the  Research  Depart- 
ment : — 

Dr.  Strauan  :  This  has  been  an  extremely  instructive  series  of  slides,  and  I 
am  glad  to  have  had  the  opportunity  of  seeing  them.  The  evidences  of  former 
glaciation  on  a  much  larger  scale  than  that  of  the  present  day  have  been  brought 
out  in  a  most  remarkable  manner  by  these  views  of  moraines.  I  was  especiidly 
struck  by  the  manner  in  which  the  morainic  material  may  be  spread  out  in  the 
form  of  a  flat  bottom  to  the  valley.  It  has  long  been  a  puzzle  to  me  to  know  in 
what  form  the  ice  last  lingered  in  our  valleys  in  England,  and  more  espec'ally  in 
Wales  and  Scotland,  and  where  the  last  remnant  of  the  sheet  was  situated  before  it 
dwindled  away  to  nothing.  So  far  as  regards  terminal  moraines  of  valley -glaciers, 
we  have  none,  except  perhaps  in  our  most  mountainous  regions ;  over  a  great  part  of 
the  country  we  have  none.  But  we  have  enormous  flat  stretches  of  gravel  along 
valleys,  as  well  as  a  tumultuous  deposit  of  gravel  which  is  not  confined  to  valleys. 
Anything  that  will  throw  light  on  the  distribution  of  these  in  our  country  is  greatly 
to  be  desired.  But  I  have  accepted  your  invitation  to  speak  merely  for  the  purpose 
of  expressing  the  great  pleasure  with  which  I  have  seen  these  photographs. 

Mr.  Douglas  Freshfield  :  Mr.  Rickmers'  treatment  of  his  subject  this  after- 
noon has  been  too  geological  for  mo  to  make  any  remarks  that  would  be  of  value. 
The  first  impression  the  photographs  give  to  one  who  has  seen  many  mountains,  is 
that  from  a  picturesque  point  of  view  the  region  under  notice  is  hideous.  But 
mountains  denuded  of  protective  vegetation  may  be  extraordinarily  instructive 
from  the  geological  point  of  view.  The  only  mountains  I  have  seen  denuded  and 
torn  in  this  way  by  water-action  are  those  in  North-Western  Persia,  on  the  Araxes. 
With  regard  to  the  views  on  the  Zarafshan  glacier,  the  pocket-lakes  in  the  ice 
remindeil  mo  of  the  glaciers  of  Kancheujunga,  the  lower  portion  of  which  corre- 
s{X)nd8  with  the  description  given  by  Mr.  Rickmers  of  Central  Asian  glaciers.  With 
regard  to  the  retreat  of  the  ice,  that  of  course  is  another  proof  that  a  retreat  of  the 
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ice  has  been  going  on  all  over  the  globe  during  the  last  fifty  years.  How  great  it 
has  been  in  the  Alps,  there  are  few  who  can  realize  better  than  I  can.  I  saw  the 
Swiss  glaciers  when  I  was  a  child,  and  the  retreat  in  many  cases  must  have  been 
over  a  mile.  As  to  the  character  of  the  surface  left  after  a  glacier  has  retreated,  I 
think  perhaps  the  finest  example  in  Central  Europe  must  be  that  at  the  lower  end 
of  the  valley  of  Aosta,  where  the  enormous  moraine  of  the  old  glacier  of  Mont 
Blanc  protrudes  in  a  great  mound  for  some  12  miles  beyond  the  Alpine  foothills, 
enclosing  an  area  somewhat  higher  in  level  than  the  rest  of  the  Piedmontese  plain. 
For  any  one  who  wants  to  study  the  work  of  a  prehistoric  glacier,  there  is  no  better 
place  in  Europe  than  the  neighbourhood  of  Ivrea. 

Prof.  Watts  :  There  is  not  very  much  that  I  can  say  except  to  congratulate 
the  Department  on  the  n  arvellous  and  most  interesting  series  of  views  that  it  has 
had  an  opportunity  of  seeing.  Those  who  have  bad  a  large  experience  in  dealing 
with  geological  and  geographical  photographs  will  have  found  how  difficult  it  is  to 
secure  such  points  of  view  as  will  show  large  features  on  the  scale  on  which 
Mr.  Rickmers  has  succeeded  in  showing  them.  In  the  abstract  of  the  paper  he 
modestly  disclaims  iloing  anything  more  than  collecting  facts  for  others  to  deal 
with ;  but  I  am  sure  every  one  here  will  agree  that  it  requires  no  mean  skill  to 
have  not  only  selected  the  points  of  view,  but  to  have  explained  so  many  of  the 
difficulties  encoimtered.  To  me,  as  a  geologist,  the  photographs  open  one's  eyes 
to  very  grave  difficulties.  In  this  region  there  is  very  rapid  denudation  going  on, 
more  rapid  than  would  be  expected  dt  priori  in  such  a  dry  climate ;  and  in  conse- 
quence a  great  number  of  deposits  of  difierent  characters  are  being  laid  down, 
moraines  at  one  point,  alluvial  at  others,  solidified  mud-streams  and  shoot-cones, 
as  well  as  the  ordinary  screes,  gravels,  and  wind-drift  Now,  we  have  in  parts  of 
England  old  rocky  landscapes  filled  up  and  coated  over  with  deposits  of  a  similar 
nature.  The  Permian  breccias  are  somewhat  like  screes,  the  pebble-beds  like  old 
shoot-cones,  and  the  other  deposits  shown  to  us  are  more  or  lees  like  members  of 
the  Trias ;  but  what  is  brought  out  by  this  paper  is  the  complex  relationship  of 
deposits  which  must  exist  under  those  smooth  coatings  of  Trias  which  form  the 
floor  of  the  Midland  Coimties. 

Sir  Mabtih  Ookway  :  There  are  only  two  points  that  I  think  I  might  refer  to 
in  connection  with  this  very  interesting  series  of  slides  we  have  seen  and  the  remarks 
made.    The  first  is  about  tiie  surface  of  the  glacier  referred  to,  and  its  similarity  to 
that  of  the  big  glacier  of  Einchenjimga.    It  exactly  resembles  the  two  great  glaciers  of 
the  Hispar  and  the  Baltoro — the  same  great  pools,  with  the  steep  sides  leading  down 
into  them,  and  the  endless  succession  of  them,  and  the  enormously  thick  load  of 
moraine  all  over  the  surface  of  the  ice.    I  was  particularly  interested  by  what  I 
think  any  traveller  in  those  regions  must  notice  who  pays  attention  to  causes  and 
effects — ^the  enormous  development  of  the  mud-avalanches  in  those  parts.   The  mud- 
avalanches  in  Mr.  Rickmers*  country  do  not  seem  to  have  attained  so  great  a 
development  as  they  do  south  of  the  main  range.    Where  I  was,  all  through  Nagar 
and  Hunza,  the  mud-avalanche  is  by  far  the  most  important  agent  in  forming  the 
miscellaneous  deposits  you  meet  with  in  the  valleys.    The  moraines,  even  though 
enormous,  are  secondary,  and  are  not  so  big  as  the  enormous  deposits  produced  by 
mud-avalanches.  These  mud-avalanches  do  not  come  at  odd  times ;  they  have  their 
definite  periods ;  practically  all  of  them  fall  within  a  fortnight ;  they  are  not  pro-  iy 
dnced  by  rain,  but  by  the  melting  of  the  winter  snow.    Probably  those  I  saw  were 
larger  than  those  Mr.  Rickmers  saw.  I  was  present  one  day  when  some  150  of  them 
fell,  over  a  single  broad  hillside  ;  and  I  could  see  that  hillside  from  bottom  to  top, 
from  the  bottom  where  it  reached  the  rapid  Nagar  river,  away  up  to  the  top  where 
it  was  above  the  snow-line,  a  vast  slope  of  rock  seamed  by  an  infinite  number  of 
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gullies,  and  about  10,000  feet  in  height    The  snow  was  melting  yerj  rapidly  all 
over  the  upper  surface;   water  was  trickling  and  pouriDg  down  every  one  of  its 
little  upper  gullies,  which  were  very  numerous.   These  gullies  run  together,  like  the 
branches  of  a  leaf,  uniting  to  form  a  few  main  gullies  down  below.    Down  these 
gullies  all  day  long  the  mud-avalanches  were  being  discharged,  and  they  came 
down  in  a  puzzling  fashion.    I  stood  by  one  of  these  gullies  for  more  than  an  hour, 
— and  five  avalanches  passed.    Each  took  about  five  minutes  to  go  by.    I  measured 
the  size  of  the  gully  and  the  amount  discharged,  as  well  as  I  could,  and  recorded  it 
in  my  book  at  that  time.   They  started  at  the  top  as  very  little  falls,  and  then  by  the 
mixing  of  the  water  and  the  snow  with  the  debris  that  they  picked  up  on  the  way, 
and  the  rocks  and  rubbish  that  fell  into  them,  formed  a  little  dam  in  the  gully,  and 
behind  that  dam  the  stuff  collected  till  it  burst  the  dam.   Then  the  thing  fell  farther, 
and  clogged  and  formed  a  dam  lower  down,  so  that  there  was  a  oontiDual  formation  of 
dams  and  bursting  through  of  them,  and  each  time  the  stuff  collected  it  was  larger 
in  amount  in  proportion  as  it  was  formed  lower  down.    I  saw  one  of  these  duns 
formed  and  burst  quite  low  down,  and  the  amount  of  stuff  that  was  held  back,  and 
then  the  enormous  discharge  that  came  when  the  dam  burst,  enabled  me  to  judge  of 
what  was  possible  in  that  way.    The  sides  of  the  gullies  in  this  case  were  constantly 
falling  in,  not  falling  out,  and  pieces  of  rock,  6-feet  cubes  and  larger,  were  carried 
down  as  though  they  were  corks  in  this  stuff.     They  rolled  over  and  over,  and  ftU 
at  last  into  the  bottom  of  the  river  below.    For  a  day  or  two  after  that^  we  passed 
along  the  foot  of  what  I  may  call,  roughly,  parallel  gullies  cut  more  or  less  in  the 
same  loog  raogo  of  mountains,  and  down  every  one  of  them  we  saw  the  traces, 
not  yet  dry,  of  mud-avalanches  that  must  have  fallen  about  the  same  time,  so  I  take 
it  that  where  we  were,  in  the  Hispar  valley,  and  on  the  other  side  of  the  mountains 
(for  we  found,  a  few  weeks  later,  that  .traces  of  mud-avalanches  were  plentiful  there), 
somewhere  about  that  time,  which  I  think  was  early  in  July,  thede  mud-avalanches 
were  being  discharged  over  the  whole  district,  and  the  volume  of  debris  that  they 
must  have  brought  down  in  the  fortnight  was  enormous,  far  greater  in  proportion 
than  anythiug  carried  by  the  glacier  in  a  similar  length  of  time. 

Sir  Hbnby  Tbotteb  :  I  am  afraid  I  have  nothing  to  say  on  the  geology  of  the 
subject,  but  perhaps  I  may  make  allusion  to  the  most  excellent  and  realistic  photo- 
graphs which  have  been  showrn  to  us,  and  which  reminded  me  very  much  of  what  I 
saw  myself  some  thirty  years  ago  in  Tibet  and  in  the  Pamirs ;  I  seemed  to  find  my- 
self at  home  at  almost  every  step.  I  only  mention  this  as  a  tribute  to  the  excellence 
of  the  photographs.  As  regards  the  mud-avalanches,  I  may  say  that  the  pictures 
forcibly  reminded  me  of  what  I  saw  only  a  few  weeks  ago  in  the  neighbourhood  of 
Naples.  The  plain  was  covered  with  snow,  out  of  which  protruded  a  narrow,  dark, 
and  tortuous  stream  of  large  blocks  of  lava,  the  outcome  of  the  last  eruption  of 
Mount  Vesuvius — and  resembling  in  appearance,  and  somewhat  in  character,  the 
mud-avalanches  which  have  been  so  accurately  described  by  the  last  speaker. 

The  Chairman  :  I  think  you  will  agree  with  me,  gentlemen,  that  we  owe  a  very 
hearty  vote  of  thanks  to  Mr.  Bickmers  for  the  very  excellent  lecture  he  has  given 
us,  and  especially,  if  I  may  say  so,  for  the  excellent  lantern  slides.  I  hope  next 
time  he  comes  back  he  will  give  us  slides  prepared  on  the  three-colour  process^  which, 
1  am  sure,  would  be  extremely  interesting.  I  ask  you  to  pass  a  hearty  vote  of 
thanks  to  Mr.  Rickmers. 


(     503     ) 


DR.  STEIN'S  EXPEDITION  IN  CENTRAL  ASIA.' 
Aftkb  deapatcbing  from  Abdal  a  oaravan  to  Kaahgar  with  most  of  tlie 
arch«eo logical  "  fiads  "  brought  away  from  the  ancient  ait«8  north  and 
Bonth  of  Lop-nor,  I  started  in  the  last  week  of  Fohruary  towards  tho 
oatiitt  of  Shu-ohou,  hotter  known  hy  its  old  name  of  Tun-huang,  on  the 
westernmost  border  of  the  Chinese  province  of  Kan-su.  The  ronto 
taken  by  qb  through  intervening  desert  may  olaim  special  historical 
interest.  It  was  the  same  which  Marco  Polo  had  followed,  and  by  whioh, 
six  ceatariea  earlier,  Heiian-tsang,  the  great  Buddhist  pilgrim,  had 
made  his  way  back  to  China  from  Loa-lan,  the  present  Charklik.  Ever 
since  the  second  oentnry  B.C.,  when  the  Chinese  ^rst  extended  theii 
infltienoe  into  Turkestan,  this  desolate  desert  track,  dose  on  360  miles 
in  length,  had  been  an  important  caravan  road  during  BnccesaiTe 
periods  of  their  supremacy  in  the  Tarim  basin.  Yet  for  centuries  past 
it  had  been  almost  completely  forgotten.  Bediscovered  some  twenty- 
five  years  ago,  it  is  just  now  coming  rapidly  into  favour  again  with 
traders  from  Kbotao  and  Eashgar,  probably  as  a  result  of  the  com- 
mercial tide  attending  the  increased  prosperity  of  the  oases  in  the  aoulh 
of  the  great  Turkestan  desert.  It  was  interesting  to  note  that  a  large 
part  of  the  goods  which  those  enterprising  pioneers  import  by  thia 
ancient  road  to  Cathay,  consists  of  English  fabrics  brought  all  the  way 
from  Kashmir  on  pack-animals.  Marco  Polo's  description  of  the  route 
was  found  thoroughly  accurate  in  all  its  topographical  details.  But 
with  men  and  beasts  accustomed  by  the  winter's  work  to  even  more 
forbidding  ground,  we  managed,  in  spite  of  the  trouble  arising  from 
s&lty  springs  and  scanty  graziug,  to  oover  the  distance,  whioh  he 
reckoned  at  twenty-eight  marches,  in  seventeeu,  with  two  days  added 
for  halts. 

The  ground  traversed  proved  of  considerable  and  varied  geographical 
interest.  For  more  than  one-third  of  the  rouie  we  were  skirting  the 
ehores  of  a  vast  Balt-oovered  lake-bed,  indicating  the  extent  of  the  Lop- 
nor  marshea  at  a  period,  perhaps,  not  very  remote.  Beyond,  the  detailed 
survey  carried  along  the  route  by  Surveyor  Bai  Bam  Singh  showed 
clearly  that  the  well-marked  depression  between  the  slopes  of  the 
Euruk-t^h  and  the  Altyn^tagh  in  whioh  we  moved  had  once  served 
for  the  passage  of  the  waters  of  the  Su-le-ho  and  Tun-huang  rivera 
down  to  the  Lop'nor.     Where  this  valley  expands  eastwards  we  came   ' 

IQpon  ground  very  pUEzling  at  first  sight,  not  only  to  the  traveller,  who 
runs  a  risk  of  losing  his  track  here  with  ease  and  serious  consequences, 
but  also  to  the  topographer.  Surrounded  to  the  south  by  high  ranges 
of  dunes,  and  to  the  north  by  the  absolutely  barren  gravel  elopes  of  the 
K.umk-tagh,  there  extends  a  wide  basin  containing  onmistakable  dry 
L 
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lake-beds,  and  between  and  around  them  a  perfect  masse  of  high  day 
terraces  remarkably  steep.  The  lake-beds,  salt-ooyezed  in  ]mrt,  looked 
distinctly  recent.  Yet  the  lake,  shown  as  Khara-nor  in  the  maps,  in 
which  the  Su-le-ho  and  Tun-huang  rivers  were  hitherto  sappoeed  to 
end,  and  from  which  alone  sufficient  water  oould  oome  to  fill  this  great 
basin  even  temporarily,  lay  still  fuller  a  degree  to  the  east.  It  was 
only  in  the  course  of  the  subsequently  resumed  surveys  that  we  dis- 
covered that  a  considerable  river  flows  out  of  the  Khara-nor  daring  the 
time  of  the  spring  and  early  summer  floods,  and,  after  draining  some 
smaller  lakes  and  marshes  lower  down,  oarries  its  waters  nearly  60 
miles  further  west  into  the  desert.  The  very  deceptive  way  in  which 
its  deep-cut  bed  and  earlier,  now  dry  river  channels  are  masked  by  what 
looks  an  unbroken  flat  glacis  of  gravel,  aocounts  for  the  error  of  former 
maps.  The  curious  clay  terraces  proved  to  have  their  exact  counterpart 
in  formations  found  about  the  shores  of  the  Khara-nor,  and  probably 
due  to  the  successive  action  of  water  and  wind  erosion. 

It  was  soon  after  emerging  from  this  great  depression  at  a  point  still 
five  long  marches  from  the  edge  of  the  Tun-huang  oasis,  that  we  came 
upon  remains  of  ruined  watch-towers  and  an  ancient  wall,  or  agger^ 
oonnecting  them.  A  variety  of  archaaological  indioationSy  rapidly  gathered 
as  we  passed  along  them,  oonvinced  me  that  they  belonged  to  an  ancient 
system  of  frontier  defence  corresponding  to  the  extant  "  Great  Wall "  on 
the  Kan-su  border.  The  wish  to  explore  it  in  detail  induced  me  to 
return  in  the  second  half  of  March  to  the  still  wintry  desert  as  soon  as 
men  and  animals  had  recovered,  by  a  short  halt  at  Tun-huang,  from  the 
fatigues  and  exposure  of  the  preceding  journey.  By  moving  first  to 
the  north  of  the  oasis,  and  subsequently  striking  the  ancient  limes  by 
a  new  route  through  the  desert  west  of  Tun-huang,  we  suooeeded  in 
accurately  surveying  its  line  right  through  for  a  distance  of  ^some  140 
miles,  and  exploring  the  ruins  of  its  watch  stations,  sectional  head- 
quarters, magazines,  etc.  From  the  Chinese  records,  mostly  on  wood 
or  bamboo,  which  the  excavation  of  almost  every  ruin  yielded  in  plenty, 
I  was  soon  able,  with  the  help  of  my  indefatigable  and  sdiolarly 
Chinese  assistant,  ChiangHsieh,  to  make  certain  that  this  frontier  line 
was  constructed  at  the  close  of  the  second  century  b.c.  under  the  emperor 
Wu-li,  who  commenced  Chinese  expansion  into  Central  Asia.  It  appears 
to  have  remained  regularly  garrisoned  down  to  the  middle  of  the  second 
century  a.d.  Dated  documents  are  particularly  numerous  from  98  B.a 
to  about  25  a.d.,  the  time  when  a  period  of  internal  and  external  troubles 
came  to  an  end  with  the  advent  of  the  second  Han  dynasty.  There  can 
be  no  doubt  that  the  main  purpose  of  the  limes  was  to  guard  the  territory 
south  of  the  Su-le-ho  river,  which  was  indispensable  as  a  base  and 
passage  for  the  Chinese  military  forces,  political  missions,  eto.,  sent  to 
extend  and  consolidate  Chinese  influenoe  in  the  Tarim  basin  and  further 
west.    The  enemy  whose  attacks  had  to  be  warded  off  were  the  Hsiong- 


DR.  STBDTS  EXPEDITION  IK  CENTRAL  ASIA.  505 

nn,  the  anoeBtors  of  those  Hims  who  some  oentnries  later  threatened 
Rome  and  Bjzanoe. 

In  the  west  we  traced  the  fortified  limSs  to  its  very  end  where,  after 
a  great  bend  to  the  south-west,  its  flank  rested  seonre  on  extensive  salt 
marshes  and  equally  impassable  mountain-like  ranges  of  drift  sand. 
Eastwards  I  could  follow  its  line  to  the  oasis  of  An-shi,  from  where  it 
is  likely  to  have  extended  to  the  present  Kia-yii-kuan  gate  of  the  **  Great 
Wall."  The  fact  that  almost  the  whole  of  the  line  from  An-shi  to  the 
west  passed  through  what  was  already  in  ancient  times  an  absolute 
desert,  broken  only  at  intervals  by  belts  of  scrub  and  thin  jungle  near 
the  rivers  or  marshes,  has,  no  doubt,  helped  to  save  the  ruins  from 
destruction,  such  as  always  threatens  remains  in  inhabited  areas.  But 
a  still  greater  share  in  the  remarkably  good  preservation  of  the  antiques 
excavated,  and  of  structures  showing  but  little  apparent  strength  in 
their  materials,  must  be  ascribed  to  exceptionally  favourable  conditions 
in  the  climate  and  soil  of  this  desert.  The  latter  can  have  seen  but 
extremely  scanty  rainfall  for  the  last  two  thousand  years,  and  in  most 
places  but  little  erosion  by  driving  sand ;  for  the  hundreds  of  inscribed 
pieces  of  wood,  bamboo,  silk,  and  the  mass  of  miscellaneous  antiques  had 
survived  almost  uninjured  even  where  covered  only  by  the  thinnest 
layer  of  gravel  or  debris.  Sometimes  a  mere  scraping  on  the  surface 
sufficed  to  lay  bare  files  of  records  thrown  out  before  the  time  of  Christ 
from  the  offioe  of  some  military  commander  on  to  a  rubbish  heap,  in 
which  even  the  most  perishable  remains,  straw,  fragments  of  clothing, 
etc.,  looked  perfectly  fresh. 

The  Chinese  documents,  of  which  close  on  two  thousand  were  re- 
covered, refer  largely  to  matters  of  military  administration,  often  giving 
exact  details  as  to  the  strength,  movements,  etc.,  of  the  various  corps 
distributed  along  the  border ;  arrangements  about  their  supplies,  equip- 
ment, etc.  Others  are  private  letters  addressed  to  officers,  full  of  quaint 
actualities,  etc.,  or  official  roi)ort8.  Together  with  the  remains  of  the 
quarters,  furniture,  arms,  etc.,  excavated,  they  will  amply  suffice  to 
restore  a  picture  of  the  life  once  led  along  this  most  desolate  of  borders. 
One  of  the  best  preserved  ruins  is  that  of  an  imposing  magazine,  form- 
ing a  solid  block  of  halls  nearly  500  feet  long.  Apart  from  the  Chinese 
records,  I  recovered  very  interesting  relics  of  the  traffic  from  the  west 
oDoe  passing  along  the  line  guarded  by  the  limes,  in  the  form  of  silk 
pieces  inscribed  with  Indian,  Brahmi,  and  Eharoshthi,  and  in  a  number 
of  letters  found  carefully  fastened,  containing  writing  in  an  early 
Aramaic  script  but  x)08sibly  Iranian  language.  Most  of  these  turned 
Tip  along  with  the  Chinese  records  of  the  time  of  Christ.  Can  they 
have  been  left  behind  by  early  traders  from  Persia  or  Western  Turkestan 
coming  for  the  silk  of  the  distant  Seres  f 

These  explorations,  which  kept  us  busy  well  into  May,  had  for  me 
the  special  attraction  of   combining  geographical  and   archssological 


506  JDE.  STEnrS  EXPEDITION  IN  CENTRAL  ABIA. 

interest.  Desiooation  within  historical  times,  on  which  Mr.  Hunting- 
ton's recent  investigations  in  Turkestan  have  thrown  so  much  fresh 
light,  has  left  quite  as  distinct  traces  in  the  Tnn-hnang  region  as 
throughout  the  southern  part  of  the  Tarim  hasin.  We  could  scarcely 
wish  for  a  more  accurate  gauge  by  which  to  estimate  the  extent  of  the 
physical  change  that  has  thus  taken  place  in  this  part  of  Asia  within 
exact  chronological  limits,  than  this  border-line  drawn  through  the 
desert  by  Chinese  engineers  in  the  closing  years  of  the  second  century 
B.C.  The  ground  it  traverses  has  remained  wholly  untouched  by  the 
manifold  and  often  complex  factors  connected  with  human  activity  in 
the  shape  of  irrigation,  etc.,  which  affect  inhabited  areas,  and  there  is 
plenty  of  evidence  to  show  that  those  who  laid  down  the  line,  selected 
the  positions  for  watch-stations,  etc,  had  been  guided  by  a  sharp  eye  for 
all  surface  features  and  their  practical  advantages.  By  closely  studying 
their  work,  a  great  mass  of  important  observations  could  be  gathered. 
In  the  many  places  where  the  flanks  of  wall  sections  rested  on  marshes 
or  small  lakes,  it  was  easy  to  ascertain  the  fall  in  the  water-level,  dis- 
tinctive enough,  but  nowhere  excessive.  The  materials  which  had  been 
used  in  the  construction  of  the  agger^  a  rampart  of  gravel  or  day  cleverly 
strengthened  by  regular  layers  of  fascines,  afforded  tangible  evidence 
as  to  the  vegetation  then  to  be  found  along  the  various  depressions. 
From  the  extent  and  character  of  the  damage,  due  to  wind-erosion, 
which  the  different  sections  of  thQ  wall,  the  watch-towers,  eta,  had 
suffered,  definite  conclusions  could  be  drawn  as  to  the  force  and  pre- 
vailing direction  of  the  winds  which  still  blow  over  this  desert  with 
remarkable  violence  and  persistence.  Coming  mainly  from  the  east  and 
north-east,  they  make  their  effort  felt  to  a  marked  degree  far  away  in 
the  Tarim  basin,  as  I  have  had  ample  occasion  to  observe  in  the  climatic 
conditions  and  surface  formations  about  Lop-nor. 

We  suffered  a  good  deal  from  these  daily  gales  and  the  extremes  of 
the  desert  climate.  Against  the  icy  blasts,  continuing  well  into  April, 
our  stoutest  furs  were  no  adequate  protection.  On  April  1  I  still 
registered  a  minimum  temperature  of  7°  Fcthr.  Before  the  month  was 
ended  the  heat  and  glare  had  become  very  trying,  and  whenever  the 
winds  ceased  clouds  of  mosquitoes  and  other  insects  would  come  forth 
from  the  marshes  near  which  we  had  to  camp  for  the  sake  of  water,  to 
torment  man  and  beast.  Scorpions  also  abounded.  The  salty  water 
was  another  source  of  trouble.  When  the  excavations  were  completed 
by  the  middle  of  May,  it  was  time  to  return  to  the  Oasis.  I  never  ceased 
to  wonder  how,  under  such  conditions,  we  managed  to  the  last  our 
Chinese  labourers  at  work,  all  opium-smokers,  and  of  considerable  vU 
ineriise  like  most  of  the  people  of  Tun-huang. 

About  the  archaeological  labours  which  have  kept  me  fully  occupied 
since  at  old  sites  to  the  south  of  the  oasis,  the  briefest  reference  must 
suffice  for  the  present.    At  the  Buddhist  cave  temples,  known  as  the 
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**  HaUs  of  tbe  THotisand  Bnddhas,**  tbey  revealed  a  great  series  of  fine 
frescoes  and  stucoo  scnlptnres,  going  back  mainly  to  the  eighth  and 
tenth  centuries  of  our  era.  Together  with  abundant  other  remains, 
they  attest  the  highly  flonrishing  condition  which  Buddhist  art  and 
studies,  imported  from  India,  both  through  Central  Asian  and  Tibetan 
channels,  had,  from  an  early  date,  attained  here  on  purely  Chinese  soil. 
The  materials  collected  are  so  ample  and  varied,  that  they  will  require 
prolonged  labour  on  the  part  of  several  specialists. 

Everywhere  about  the  oasis  I  was  able  to  observe  the  far-reaching 
effects  which  the  devastation  and  loss  of  population  attending  the  last 
great  Mohammedan  rebellion  have  had  on  the  cultivated  area.  Taking 
into  account  the  prevailing  physical  conditions,  it  appears  improbable 
that  the  lands  then  abandoned  to  the  desert  on  the  outskirts  of  the 
oasis,  will  ever  fully  be  recovered  again  for  human  occupation.  Again 
and  again  I  came  upon  such  ruins  of  recent  date  which  drift-sand  is 
steadily  invading.  There  is  more  than  one  "  old  site "  in  formation 
here  which  might  well  be  ear-marked — for  the  archaeologist,  say,  of 
4000  A.D. 

I  am  now  starting  along  the  foot  of  the  mountains  towards  Su-chou, 
from  where  I  hope,  if  time  and  local  conditions  permit,  to  effect  surveys, 
both  along  the  Great  Wall  north  of  this  comer  of  Kan-su  and  in  the 
Nan-shan  range  southwards  during  the  summer  and  early  autumn. 

[In  a  later  letter,  dated  July  10,  Dr.  Stein  writes — ] 

Since  sending  you  the  last  account  of  my  doings,  I  have  been  able  to 
carry  on  interesting  survey  work  in  the  Nan-shan  ranges  south  of  the 
An-shi  and  Tfl-m^n-hsien.  It  was  very  pleasant  to  get  near  the  snows 
again.  They  are  plentiful  on  the  main  range,  which  has  peaks  rising 
to  21,000  feet  and  more.  We  have  taken  many  heights  by  mercurial 
barometer  and  oUnometer,  and  I  hope  the  mapping  done  will  be  of 
geographical  value  even  after  the  labours  of  the  Russians.  The  physical 
conditions  prevailing  on  the  successive  plateaus  by  which  the  Nan-shan 
rises  from  the  Su-le-ho  basin  offer  many  curious  features  explaining 
formations  in  the  desert  below.  Near  Chiao-tzti  I  surveyed  an  extensive 
old  site  deserted  six  or  seven  hundred  years,  which  reproduces  most 
strikingly  the  changes  undergone  by  the  ground  about  the  ancient  sites 
north  of  Lop-nor.  The  same  powerfully  erosive  east  wind  has  been  and 
is  still  at  work  at  these  widely  distant  places. 


THE  COURSE  OF  THE  UPPER  IRAWADI. 

By  MALCOLM  MACLAREN,  D.Sc,  P.a.S. 

The  present  note  deals  with  changes  of  recent  date,  geologically  speak- 
ing, in  the  course  of  that  portion  of  the  upper  Irawadi  that  lies  between 
the  Confluence,  marking  the  northern  limit  of  British  «*  administered 
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territory,"  and  the  village  of  Shwegn,  some  distanoe  below  Bhamo. 
This  portion  of  the  Irawadi,  together  with  the  lower  reaches  of  its  two 
great  affluents,  the  Mali  Hka  and  the  'Nmai  Hka,  uniting  at  the  Con- 
fluenoe,  were  traversed  during  the  oold  season  of  1905-6  by  the  present 
writer  in  the  course  of  an  examination  of  the  auriferous  alluvial  dejKisits 
of  Burma.  The  upper  waters  of  the  affluents  in  Hkamti  Long  have 
been  seen  by  two  or  three  travellers,  and  have  been  crossed  only  by 
Prince  Henri  d'Orleans  on  his  arduous  journey  from  Tongking  to  Assam, 
and  more  recently  by  E.  C.  Young.  To  visit  their  lower  reaches, 
even  in  the  vicinity  of  the  Confluence,  necessitates  the  employment 
of  a  strongly  armed  escort,  and  no  explorer  has  yet  succeeded  in 
reaching  the  Hkamti  valley  by  way  of  these  streams.  So  far  as 
they  were  ascended  on  the  present  occasion  they  lie  in  a  deeply  dis- 
sected mountainous  region,  the  stronghold  of  the  truculent  Eachins. 
The  old  river- terrace  on  the  flat  tongue  formed  by  the  junction  of 
the  two  rivers  at  the  Confluence,  the  deep,  narrow  valleys,  and  the 
numerous  rapids,  all  indicate  streams  still  engaged  in  deepening  their 
beds,  and  at  this  stage  full  of  virility.  On  the  Mali  Hka,  the  western 
affluent,  long  shallow  reaches  with  fast-flowing  waters  alternate  with 
pebbly  rapids.  This  branch,  therefore,  presents  no  insurmountable 
obstacle  to  canoe  traffic.  The  'Nmai  Hka,  on  the  other  hand,  as  indeed 
its  Kachin  tiame  would  indicate  C^Vmai, "  bad; "  Hka^  "water"),  offexs 
serious  impediments.  It  flows  over  Miocene  ash-beds,  whose  strata  of 
unequal  hardness,  yielding  most  irregularly  to  corrosion,  have  produced 
dangerous  bars  with  narrow  and  tortuous  rock-bound  channels,  through 
which  the  whole  volume  of  the  river  rushes. 

From  the  Confluence,  and  after  a  preliminary  bend  near  Lap^  the 
river  flows  south  in  a  fairly  straight  line  to  Myitkyina.  Its  current  is 
still  too  rapid  to  permit  of  the  deposition  of  anything  but  coarse  gravel, 
and  since  the  valley  is  narrow  a  natural  sluice  is  formed  here.  It  is, 
therefore,  in  the  heads  of  the  long  reaches  and  on  the  bars  in  this 
portion  of  the  river  that  gold  has  been  deposited  and  concentrated  in 
sufficient  quantities  to  warrant  gold-dredging,  an  industry  now  being 
vigorously  developed.  At  Myitkyina,  the  British  administrative  post 
farthest  up  the  Irawadi,  the  river  may  be  fairly  said  to  have  left  the 
Eachin  hills.  Its  channel  immediately  widens  to  some  800  yards,  and 
from  Myitkyina  to  Sinbo,  72  miles  by  river  and  only  48  in  a  straight 
line,  the  Irawadi  has  almost  reached  a  temporary  base-level,  as,  indeed, 
the  figures  themselves  would  indicate.  Its  valley  bottom,  only  half  a 
mile  to  a  mile  wide  above  Myitkyina,  has  broadened  to  16  miles.  Its 
deposits  are  no  longer  gravel,  but  fine  sand  and  mud. 

To  the  north-west  of  Myitkyina  lies  the  Pidaung  plain,  a  broad 
savannah  covered  with  tall  kaing  grass,  the  haunt  of  gaur  (JBos 
gaurua)  and  tsine  (Bo«  sondaicus).  Its  origin  is  obscure,  for  there 
is  now  no  stream  running  through  it  capable  of  cutting  it  out,  or  of 
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filling  it  when  out  ont,  nor  is  it  a  filled  oxbow  of  the  IrawadL  It 
Beema  possible,  however,  that  the  Nanti  Channg,  whioh  now  flows  south- 
west to  Moganng  and  thence  to  the  Irawadi,  ont  out  the  plain,  pos- 
sibly also  assisted  by  the  waters  of  the  Moganng  Channg  itself,  before 
their  *'  captnre  "  by  a  small  stream  at  a  point  a  conple  of  miles  north- 
east of  Moganng  station.  The  gorge-like  character  of  the  Moganng 
Channg  at  this  place  and  its  rapids  near  Yinbat  lend  some  support  to 
the  view.  The  suggestion  implies  a  partial  reversal  of  the  fdope  of  the 
Nanti  valley,  bnt  as  the  present  divide  between  the  head  of  the  Nanti 
Channg  and  the  Pidanng  plain  is  very  low,  and  as  the  rock  is  an  easily 
eroded  sandstone,  no  great  modification  of  present  conditions  is  thereby 
demanded. 

Tnming  again  to  the  great  river,  a  remarkable  change  in  the  natnre 
of  its  valley  takes  place  at  Sinbo.  It  has  all  the  way  from  Myitkyina 
been  qnietly  meandering  between  low  banks  along  a  broad  jungle-clad 
plain.  A  mile  below  Sinbo  it  plunges  into  the  heart  of  the  mountains, 
everything  at  this  point,  except  the  course  of  the  waters,  giving  the  im- 
pression of  ascending  rather  than  descending  a  valley.  Half  a  mile  wide 
in  the  plain,  the  river  is  now  confined  at  the  entrance  to  a  channel  no 
more  than  50  yards  wide.  In  the  great  floods  of  the  **  rainp,"  the  tormoil 
of  the  waters  in  the  basin  above  the  entrance  is  indescribable.  Even  at 
Sinbo,  a  mile  back,  the  waters  rise  80  and  100  feet  above  the  low-water 
mark.  It  is  related  at  Sinbo  that  they  have  been  known  to  rise  the 
former  height  in  a  single  night.  Once  within  the  defile  the  channel 
broadens  a  little,  and  its  average  width  for  its  length  of  30  miles  in 
the  Third  Defile  may  be  taken  at  160  yards.  The  "  Gates  "  and  the 
Elephant  Bock  are  narrows,  in  the  former  case  the  width  being  only 
50  yards.  The  general  course  of  the  channel  is  straight,  but  the  valley 
ridges  coming  down  to  the  water's  edge  with  the  en  Schekm  disposition 
characteristic  of  the  lateral  valleys  of  virile  streams,  its  course  in  detail 
is  most  tortuous,  and  sharp  right-angled  turns,  yielding  most  exciting 
moments  to  the  navigator,  are  by  no  means  uncommon.  The  channel  is 
rock-bound  throughout  the  whole  length  of  the  defile,  and  is  practicable 
for  steamers  only  from  November  to  April,  the  season  of  low  water. 

Twelve  miles  east  of  the  great  defile,  and  parallel  with  it  for  its  total 
distance,  is  an  open  flat  valley,  10  to  12  miles  wide  near  Bhamo,  and 
untenanted  by  any  stream  of  consequence.  East  of  Sinbo  it  is  nearly 
as  %vide,  and  is  there  open  to  the  broad  Irawadi  valley.  Its  levels  are 
unknown,  but  there  is  no  visible  ridge  at  the  head,  and  the  divide,  if  one 
exists,  can  be  only  a  few  feet  above  the  Irawadi  level.  From  Alaw 
Pum  (6783  feet),  on  the  Yunnan  frontier,  and  28  miles  north-east  of 
Bhamo,  the  whole  valley  plain  from  Bhamo  to  Myitkyina  appears  abso- 
lutely level  and  unbroken.  From  that  height  the  Irawadi  may  be  seen 
to  disappear  near  Sinbo,  and  instinctively  but  vainly  the  eye  looks  for 
its  silver  thread  in  the  broad  valley  on  the  hither  side  of  the  Sinbo  hills. 
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Yet  it  has  obviously  flowed  along  that  valley  at  no  very  distant  time. 
Why,  then,  has  it  deserted  it  to  flow  through  mountains  2500  to  3500  feet 
high,  and  mountains  composed,  not  of  soft  rocks,  but  of  metamorphio 
schists ?  The  answer  is  that  the  Irawadi  waters  have  been  '*  captured " 
by  one  of  its  own  tributaries — a  case,  indeed,  of  "  domestic  piracy,"  to 
use  the  confused,  but  generally  accepted,  American  phraseology. 

An  examination  of  the  topographical  features  of  the  country  of  the 
Third  Defile  reveals  the  history  of  the  capture.  When  the  Irawadi 
in  former  days  meandered  peacefully  beneath  the  Yunnan  frontier  hills, 
a  tributary  stretched  from  near  Bhamo  northward  into  the  hills  for  a 
distance  of  some  30  miles.  Beyond  its  head  a  stream  flowed  northward 
to  join  the  Irawadi  near  Sinbo,  as  is  shown  by  the  general  northerly 
direction  of  the  tributary  valleys.  Near  the  Kachin  village  of  Lema 
was  the  col.  As  both  streams  cut  back  their  heads,  the  col  was  lowered 
until  the  waters  of  the  Irawadi  at  high  flood  burst  over  it,  and,  hampered 
by  the  lack  of  grade  due  to  the  meanderings  on  its  old  flood-plain, 
gladly  seized  and  deepened  its  new  channel.  It  became,  indeed,  locally 
rejuvenated. 

Below  Bhamo  also  there  have  been  changes,  though  none  so  striking 
as  the  foregoing,  probably  the  most  notable  case  of  '*  domestic  piracy  '* 
that  modem  rivers  may  show.  Nine  miles  west  of  Bhamo  is  a  broad 
gap  in  the  hills,  through  which  the  Irawadi  formerly  flowed.  It  was  at 
that  time  that  the  coarse  gravels  of  the  Mozit  Chaung  and  Shwegu 
were  deposited.  The  course  of  the  old  river-bed  is  now  occupied  by 
the  Thittaung  Chaung.  Here  again  there  appears  to  have  been  domestic 
piracy,  though  the  evidence  is  far  from  being  as  conclusive  as  in  the 
Third  Defile.  The  waters  of  the  broad  Irawadi  valley  seem  to  have 
been  tapped  near  Sinkan  by  a  small  tributary,  and  there  resulted  the 
Second  Defile,  neither  so  long,  so  grand,  nor  so  dangerous  as  the  Third, 
but  infinitely  more  beautiful. 

The  movement  of  the  Irawadi  channe^at  the  Third  Defile  has  been 
westvvard.  Seeing  that  Chindwin  river,  also  meridional  in  its  course, 
closely  hugs  the  western  edge  of  its  valley  and  leaves  a  plain  on  the 
east,  some  support  might  here  be  obtained  for  Ferreirs  theory  of  the 
westward  tendency  of  river  channels  in  the  northern  hemisphere,  a 
tendency  supposed  to  arise  from  the  retardation  of  the  wators  due  to  the 
Earth's  west-to-east  rotation.  That  the  movement  of  both  should  be  in 
the  same  direction  is  merely  a  coincidence,  for  the  Chindwin  is  certainly 
moving  west  with  the  dip  of  the  Miocene  sandstones,  along  the  strike  of 
which  it  flows.  It  aflbrds,  therefore,  an  example  of  '*  monoclinal  shift- 
ing.*' In  any  case,  either  on  the  Chindwin  or  on  the  upper  or  lower 
courses  of  the  Irawadi,  lateral  movement  due  to  retardation  cannot,  as 
Gilbert  long  ago  showed  for  another  region,  take  place  so  long  as  the 
rivers  are  silt-laden,  and  of  the  rivers  of  the  world  the  Irawadi  is  at 
the  present  time  the  second  greatest  silt-bearer. 
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THE  VALLEYS  OF  THE  HIMALAYAS. 

By  R.  D.  OLDHAM. 

A  RBCEinr  number  of  Peiermanm  MitteiJktngm  is  devoted  to  a  oontribn- 
tion*  to  tlie  study  of  the  origin  of  tlie  existing  geography  of  the 
Himalayas  by  Dr.  K.  Oestreich,  who  aooompanied  Dr.  and  Mrs.  Work- 
man in  their  expedition  to  the  Central  Himalayas  as  topographer 
in  1902.  The  paper  contains  the  record  of  many  observations  of 
interest,  especially  as  regards  the  so-called  plains  of  Deosai ;  his  de- 
scription and  photographs  of  this  district  leave  no  donbt,  in  accepting 
his  conclnsions,  that  the  existing  relief  mnst  have  originated  at  a 
mnoh  lower  level  than  the  present  elevation  of  the  region,  which  is 
characterized  by  broad  open  valleys  and  a  comparatively  small  height 
of  the  intervening  ridges  of  hills,  and  is  in  process  of  conversion  to 
the  deep-cut  valleys  and  high  hills  of  the  outer  Himalayas. 

Besides  giving  an  account  of  his  observations,  Dr.  Oestreich  devotes 
the  concluding  section  of  his  paper  to  a  discussion  of  the  vexed  question 
of  the  origin  of  the  Himalayan  drainage  system,  and  gives  a  detailed 
account  of  what  he  conceives  to  be  the  history  of  its  development.  It 
would  be  unprofitable  to  discuss  these  views,  which  are  necessarily 
speculative  and  merely  a  modification  of  those  already  published  by 
others  in  detail,  but  a  review  of  the  present  state  of  the  question  cannot 
be  without  profit,  in  view  of  the  interest  of  the  problem. 

The  two  leading  features  to  be  explained  are,  firstly,  the  fact  that 
two  great  rivers  rise  within  a  short  distance  of  each  other,  on  the 
northern  side  of  the  line  of  highest  peaks,  and,  after  flowing  parallel  to 
the  range,  turn  abruptly  to  break  through  it  and  escape  southwards  as 
the  Indus  and  Brahmaputra  rivers.  The  second  is  the  fact  that  most 
of  the  great  rivers,  flowing  southwards  from  the  Himalayas,  rise  to  the 
north  of  the  line  of  highest  peaks  and  break  through  it  in  deep  and 
narrow  gorges. 

The  earliest  explanation  attributed  the  valleys  to  gaping  fissures, 
opened  by  forces  acting  in  the  interior  of  the  Earth ;  this  explanation 
has  been  rejected  and  ignored  ever  since  it  was  recognized  that  valleys 
are  shaped,  and  often  originated  by  causes  acting  on  the  surface  of  the 
Earth,  but  it  contained  an  element  of  truth,  inasmuch  as  it  recognized 
that  the  course  of  a  valley  may  be  determined  by  causes  acting  from 
within.  Leaving  this  explanation  on  one  side,  we  have  firstly  the 
views  of  the  late  Mr.  H.  B.  Medlicott,  who  was  the  first  to  establish, 
by  actual  observation,  the  fact  that  a  river  may  be  able,  by  cutting 
down  its  channel,  to  preserve  its  course  across  a  rising  range  of  hills. 
He  applied  this  principle  to  the  great  river-valleys  of  the  Himalayas, 


*  *  Die  Taler  des  nordwestliohen  Himalaja.'    Beobaobtungen  nnd  Studien  von  Dr. 
Earl  Oestreiok.    Peter manns  MiUeilungm,  ErganzongBheft  155.    Qotba,  1906. 
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whioh  he  regarded  as  relics  of  an  earlier  drainage  system  of  rivers  flow- 
ing from  north  to  south  across  the  Himalayan  area,  these  rivers  having 
cnt  down  their  valleys  through  the  rising  range,  and  continued  to  drain 
more  or  less  of  the  country  to  the  north  of  the  main  axis  of  elevation. 
The  longitudinal  valleys  of  the  upper  Indus  and  Sanpo  were  attributed 
to  cutting  back  of  the  valleys  of  tributaries  of  these  rivers  along  the 
strike  of  more  easily  removed  rocks,  whereby  the  transverse  river- 
valleys  were  robbed  of  more  or  less  of  their  upper  waters. 

As  the  interior  of  the  range  became  better  known,  it  was  found  that 
everywhere  aloDg  the  watershed  there  seemed  to  be  evidence  of  its  north- 
ward recession,  and  of  an  encroachment  of  the  southern  drainage  area  on 
the  northern.  This  led  to  the  promulgation  of  a  &esh  explanation, 
according  to  which  the  valleys  of  the  upper  Indus  and  Brahmaputra  are 
structural,  formed  along  a  band  of  lesser  upheaval,  whose  drainage 
escaped  round  the  ends  of  the  rising  range  in  rivers  which  were  able  to 
preserve  their  course  across  the  rising  range  in  consequenoe  of  the  volume 
of  flow,  resulting  from  the  extent  of  their  upper  waters.  Between  these 
two  cross-valleys  the  primitive  watershed  was  regarded  as  having  been 
practically  coincident  with  the  line  of  maximum  upheaval,  which  again 
is  that  of  the  existing  highest  peaks;  as  the  range  grew  in  height, 
the  difference  in  rainfall  ou  its  southern  and  northern  slopes  became 
more  marked,  the  volume  of  the  southward-flowing  streams  increased 
while  that  of  the  northward-flowing  ones  diminished,  and  the  former 
began  to  cut  back,  till  in  some  cases  they  were  able  to  penetrate  the 
main  range  and  invade  the  territory  previously  occupied  by  the  latter. 

Our  present  knowledge  of  the  interior  of  the  Himalayas  is  not 
sufficient  to  enable  us  to  balance  these  opposing  explanations  against 
each  other,  or  to  decide  how  far  each  has  been  the  prevailing  cause,  yet 
some  £Eicts  are  known  which  suggest  rather  than  establish  the  prevalence 
of  one  or  the  other.  So  far  as  the  valleys  of  the  upper  Indus  and  Sanpo 
are  concerned,  we  have*  the  capital  fact  that  the  valleys  of  several  of 
their  principal  tributaries  join  the  main  valley  at  an  acute  angle  directed 
up-stream.  This  does  not  necessarily  imply,  though  it  very  probably 
indicates,  that  these  tributaries  originally  belonged  to  a  different  drainage 
system,  and  have  been  added  to  that  which  they  now  belong  to  by 
capture,  that  is  to  say,  it  is  at  flrst  sight  evidence  of  the  truth  of  Mr. 
Medlicotfs  explanation.  It  does  not,  however,  exclude  the  alternative 
one,  for  a  large  part  of  the  area  now  occupied  by  the  Himalayas  must 
have  been  dry  land  at  the  time  when  they  first  began  to  rise  as  a  moun- 
tain range,  and  this  dry  land  must  have  possessed  a  drainage  system, 
probably  different  from  the  existing  one.  The  immediate  cause  of  the 
alterailion  of  this  drainage  into  the  two  longitudinal  valleys  of  the  upper 
Indus  and  the  Sanpo  may  have  been  cutting  back  and  capture  of  the 
headwaters  of  other  streams,  the  cutting  back  being  in  part  controlled 
and  directed  by  the  occurrence  of  bands  of  easily  remove^  rock,  but  it 
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may  well  have  been  direoted  and  determined,  in  even  larger  degree,  by 
the  npheaval  of  the  Himalayan  range,  which  would  raise  a  barrier 
acroBS  any  rivers  flowing  from  north  to  south,  diminish  their  power  of 
lowering  their  channels,  and  possibly,  as  has  recently  been  'suggested 
by  Colonel  Burrard,  lead  to  their  being  dammed  up  and  finding  a  fresh 
outlet  to  one  side  instead  of  along  their  original  course.  If  this  be  the 
case,  the  longitudinal  valleys  would  be  as  truly  structural  as  if  they 
had  been  originally  determined  by  unequal  movements  of  upheaval  at 
the  time  when  the  Himalayan  region  first  rose  from  the  sea. 

As  regards  the  other  rivers  which  traverse  the  main  range.  Dr. 
Oestreich  rejects  the  explanation  that  the  feature  is  due  to  catting 
back  through  the  original  waterbhed ;  but  his  arguments,  based  on  his 
observations  in  the  Sind  valley,  do  not  seem  valid.  He  calculates  that 
if  the  levels  of  the  outlets  of  the  Sind  and  Sum  rivers,  into  the  Kash- 
mir and  Indus  valley  respectively,  remain  unaltered,  the  recession  of 
the  watershed  cannot  extend  beyond  some  12  miles  or  so  from  its 
present  position,  and,  believing  that  the  amount  of  recession  which  has 
taken  place  is  only  a  mile  or  two,  comes  to  the  conclusion  that  the 
watershed  must  have  remained,  and  will  remain,  pretty  constant  in  its 
position.  To  this  we  may  reply,  firstly,  that  the  assumptions  cannot 
be  granted,  and,  secondly,  that  if  they  were,  the  argument  would  prove 
nothing;  of  countless  horses  foaled  each  year,  it  would  be  easy  to 
prove  that  any  one  could  not  possibly  win  the  Derby,  yet  every  year 
the  race  is  run  and  won.  The  simile  is,  in  fact,  an  apt  one,  for  of  all 
the  foals  born  only  a  small  proportion  are  ever  entered  for  the  race,  a 
still  smaller  proportion  reach  the  starting-post,  and  only  one  each  year 
is  added  to  the  list  of  winners ;  and  similarly  on  the  south  side  of  the 
Himalayas  are  countless  valleys  which  have  never  had  a  chance  of 
reaching  the  central  range,  a  few  have  had  the  chance,  but  been 
distanced  by  their  competitors,  and  still  fewer  have  succeeded  in  reach- 
ing and  penetrating  the  main  range.  The  Sind,  river  is  probably  one  of 
those  which  has  been  outdistanced  in  the  race,  and  will  never  have  a 
chance  of  cutting  back  through  the  range  of  highest  peaks  to  the  valley 
of  the  upper  Indus,  but  it  does  not  follow  that  other  and  greater  rivers, 
such  as  the  Sutlej  or  the  Kosi,  have  not  been  able  to  do  so. 

Leaving  on  one  side,  then,  all  arguments  of  an  abstract  nature,  and 
coming  to  the  consideration  of  the  evidence  there  is  for  or  against  the 
explanation  as  applied  to  the  valleys  of  the  larger  Himalayan  rivers, 
we  have,  firstly,  the  fact  that  they  traverse  the  main  range  in  deep-cut 
narrow  gorges,  where  the  rivers  are  pent  in  narrow  rocky  channels. 
This  suggests,  though  it  does  not  prove,  that  the  rivers  have  under- 
gone a  recent  increase  of  volume,  which  may  reasonably  be  explained 
by  an  increase  in  the  area  drained  by  their  headwaters;  and  this, 
added  to  the  evidence  of  recent  recession  of  the  actual  watershed, 
suggests  that  the  gorges  are  not  relics  of  an  older  drainage,  but  due 
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to  outting  baok  and  oaptnre,  oonsequent  on  the  steeper  slope  and 
heavier  rainfall  on  the  southern  side  of  the  range.  The  suggestion 
is  strengthened  by  the  fact  that  the  feature  to  be  explained  is  prao- 
tically  confined  to  the  eastern  half  of  the  range,  where  the  rainfall  on 
the  southern  slopes  is  both  actually  and  proportionately  much  greater 
than  on  the  northern;  here  the  headwaters  of  the  southward-flowing 
rivers  drain  large  areas  to  the  north  of  the  main  line  of  snowy  peaks, 
while  west  of  the  Sutlej,  where  the  rain  and  snowfall  become  less  un- 
equally divided  between  the  two  sides  of  the  main  range,  the  watershed 
of  the  Indus  drainage  practically  coincides  with  the  main  orographio 
axis  of  a  line  of  highest  peaks. 

There  remains  one  other  point  for  consideration.  It  has  been 
assumed,  by  all  who  have  treated  this  problem  in  the  past,  that  the 
original  drainage  of  the  Himalayan  area  was,  as  at  present,  from  north 
to  south ;  but  there  is  no  direct  evidence  that  such  was  the  case,  and  what 
indications  we  have  point  rather  to  the  opposite  conclusion.  To  the 
south  of  the  Gangetic  plain  the  peninsula  of  India  is  a  fragment  of  a 
very  old  land  surface ;  to  the  north  of  the  Himalayas  is  an  area  which 
was  sea  through  long  geological  periods ;  and  when  this  sea  was  con- 
verted into  dry  land  by  the  uplift  of  its  bottom,  the  original  drainage 
of  the  new  land  would  naturally,  though  not  necessarily,  be  from  sooth 
to  north  and  not  in  the  reverse  direction.  If,  as  seems  possible,  this 
drainage  still  persisted  when  the  elevation  of  the  Himalayas  began,  it 
is  evident  that  no  part  of  the  existing  drainage  system  can  be  either 
"antecedeut"  or  "superimposed,"  but  all  must  be  "subsequent,"  and 
the  origin  of  the  cross-valleys,  of  those  rivers  which  rise  to  the  north 
of  the  main  lines  of  snowy  peaks,  must  be  looked  for  in  the  cutting 
baok  of  their  headwaters  from  the  steeper  and  wetter  side  of  the  range. 
Certainly  there  are  peculiarities  in  the  courses  of  the  Indus  and  Brahma- 
putra rivers,  especially  the  very  sharp  angle  at  which  they  turn 
southward  to  oross  the  range,  suggesting  that  this,  after  all,  is  the 
true  explanation,  and  that  the  whole  of  the  Himalayan  area,  which 
now  drains  to  the  Indian  ooean  and  the  Bay  of  Bengal,  once  drained 
off  along  channels  whose  courses  are  unknown,  and  have  probably  been 
obliterated  by  the  great  earth-movements  of  late  tertiary  and  post- 
tertiary  times. 

Such  is  the  present  ppsition  of  the  problem.  Nothing  can  be  certain 
till  the  topography  and  the  geology  of  the  Himalayan  region  is  better 
kno¥m,  but  if  there  is  no  certainty  of  the  process  by  which  the  Hima- 
layan drainage  has  been  elaborated,  it  seems  certain  that  it  is  due  to  a 
modification  of  an  older  and  different  drainage  system.  It  is  too  soon 
to  attempt  to  trace  either  the  course  of  this  earlier  drainage  or  the 
history  of  its  replacement  by  the  existing  valleys,  but  it  seems  dear 
that  two  factors  have  been  important :  firstly,  the  great  differences  in 
uplift  of  different  parts  of  the  range,  and,  secondly,  the  great  difference 
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in  the  rainfall  on  its  opposite  sides.  The  relative  importanoe  of  these 
two  factors  must  have  varied  from  time  to  time,  and  from  plaoe  to 
place,  detailed  observations  and  study  alone  can  decide  whioh  has  been 
more  important  in  each  case,  and  the  oonolnsions  drawn  from  the  study 
of  one  valley  can  hardly  be  applied  to  another,  still  less  extended  to  a 
different  and  distant  part  of  the  range. 


MR.  CECIL  CLEMENTFS  JOURNEY  ACROSS  SOUTHERN 

CHINA.* 

Ak  interesting  jonmey  across  Sonthem  China  from  east  to  west,  in 
part  by  rontes  never  before  followed  by  a  European,  was  made  dnring 
the  last  three  months  of  1906  by  Mr.  Cecil  Clementi,  who  carried  ont 
a  ronte  survey  of  most  of  the  country  traversed.  This  work  was  done 
with  a  prismatic  compass,  observations  for  latitude  and  time  being  also 
taken  with  a  theodolite,  while  an  aneroid  was  used  for  measurement  of 
heights.  The  survey  was  plotted  on  the  scale  of  one  inch  to  the  mile, 
covering  three  strips  of  tracing-paper  with  a  total  length  of  15  yards. 
From  these  the  map  at  the  end  of  the  present  number  has  been  con- 
structed by  the  Society's  draughtsman. 

It  will  be  seen  that  the  route  chosen  by  Mr.  Clementi  was  of  great 
interest,  the  middle  part  of  it  leading  through  one  of  the  least  known 
tracts  of  Southern  China.  The  survey  was  begun  at  Hsiin-chou-fu, 
at  the  confluence  of  the  two  main  branches  of  the  Si-chiang  or  West 
river,  known  respectively  at  the  junction  as  the  Pai  Hoa  or  "North 
river,"  and  the  Yu-chiang  or  *•  Bight  river."  f  It  was  the  latter  which 
was  followed  by  Mr.  A.  R.  Colquhoun  during  his  journey  of  1882,  and 
subsequently  by  a  section  of  the  French  commercial  mission  to  China 
sent  out  by  the  Lyons  Chamber  of  Commerce  under  M.  Brenier.  The 
northern  branch  is  in  turn  formed  of  two  main  components,  the  Hong- 
shue  or  "  Red  water "  from  the  west,  and  the  river  of  Liu-chou-fu — 
thought  by  M.  Brenier  to  be  the  most  important  head-stream  of  the 
Si-chiang  in  point  of  volume — from  the  north.  Its  name,  as  given  by 
Mr.  Clementi,  is  Ching-shue  ("  Blue  water ").  This  last  river  was 
traced  by  another  section  of  the  Lyonese  mission,  and  also  about  the 
same  time  by  Mr.  Consul  Bourne,  in  the  journey  undertaken  on  behalf 
of  the  Blackburn  Chamber  of  Commerce.  More  recently  it  was  ascended 
as  far  as  Liu-chou-fu  by  M.  Francois  (of.  Journal^  vol.  28,  p.  618). 
Mr.  Clementi  ascended  the  North  river  to  the  junction  of  the  upper 
branches,  and  then   went  overland  to  Lui-chou  Fu,  his  further  route 


♦  Map,  p.  584. 

t  The  name  Hong-shuo  or  Hong-shwei  has  umally  been  given  to  the  nortbem 
branch,  being  the  name  of  the  arm  whioh  oomes  horn  the  greatest  diBtanoe. 
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tiikiiig  him,  in  a  geuerally  west  direction,  past  Ching-yuati  Fn  and 
Tarions  other  towns,  few  of  them  marted  in  ordinary  mape,  to  Tiin-nan 
Fa.  At  Ching-yuan  Fu  he  oroased  the  ronte  followed  in  a  north-aoutli 
direction  by  Mr.  CodbqI  Bonrne  in  1880  ;  but  apart  from  tbia,  the  ronte 
aa  far  as  Ssfi-chSng  Fn  was  entirely  new  gronnd.  Beyond  the  latter 
place  little  has  been  known  of  the  route  as  far  as  HBi-lnng  Choii, 
though  it  has  been  traversed  by  French  wiBsionarieB.  The  last  section, 
from  Hai-Inng  Cbou  to  YUn-nan  Fn,  had  been  followed  by  a  section  of 
the  French  Commercial  Mission  above  alluded  to. 

In  the  letters  accompanying  bis  survey  sheets,  Mr.  Clement!  says 
nothing  as  to  the  nature  of  the  conntry  traversed,  or  the  general  and 
commeroial  relations  of  its  inhabitants — points  upon  which  further 
information  wonld  be  welcome.  His  original  map  gives,  however, 
rough  indications  of  the  general  character  of  the  ground  on  either 
side  of  the  route,  and  these  have  been  reproduced  in  our  map,  so  far  as 

p...„. 

MR.  MIKKELSEN'S  ICE-EXPEDITION  IN  THE  BEAUFORT  SEA. 
We  have  received  from  Mr,  Miktelsen,  by  mail,  a  full  report  on  his 
this  year's  work  in  the  region  of  the  Beaufort  sea,  and  especially  of  the 
sledge  expedition  over  the  ice,  made  by  himself  and  two  companions 
dnring  the  spring  months.  It  sbowa  that,  while  no  t'ensational  work 
has  been  attempted,  some  valuable  results,  from  a  scientitio  point  of 
view,  have  been  gained  by  the  patient  collection  of  facts  and  observa- 
tiona  which  will  considerably  extend  our  knowledge  of  the  physical 
conditions  of  the  area  in  qut'stion.  At  the  same  time,  the  espei'ience 
gained  during  the  elocution  of  the  preliminary  task — itself  Ijeset  with 
no  small  difficulties  and  dangers — should  prove  of  great  assistance  for 
the  more  serious  undertaking  to  be  attempted  next  year.  Mr.  Mikkelsen's 
oftrrative  enters  into  copious  details  as  to  the  nature  of  the  ice,  the 
direction  and  force  of  the  windx  and  currents,  and  similar  matters,  all  of 
which  it  is  unnecessary  to  reproduce  here. 

Besides  describing  the  sledge  journey,  the  narrative  clears  up  the 
obacurifies  which  had  existed  as  regards  the  loss  of  the  Ducheat  of 
Sed/ord.  The  vessel  sprung  a  leak  on  January  27,  apparently, 
Mr.  Mikkelsen  cays,  through  the  forcing  out  of  the  caulking  when  the 
ic«  contracted,  for  the  ship  was  in  a  perfectly  land-locked  sea,  with  no 
motion  of  the  ice.  The  pumps  were  kept  going  incoesantly,  but  this 
merely  availed  to  keep  tbo  ship  afloat  during  the  building  of  a  house  on 
the  shor©  and  the  transport  of  the  stores  to  it,  at  whicb  work  help  was 
obtained  from  the  Eskimo,  who  were  numerous  on  Flaxman  island  at 
the  time.  On  April  1 1  the  crew  moved  ashore,  the  ship  then  rapidly 
filling  with  water,  which  froze  in  the  hold.  After  the  return  from  the 
0.  v.— November,  1907.J  2  H 
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sledge  jonmey,  Mr.  Mikkelsen  deoided  to  break  np  the  hull  in  order 
to  get  more  building  material,  there  being  no  possibility  of  doing  any 
repairs. 

A  first  start  for  the  sledge  jonmey  was  made  on  Ifardh  8.  The 
land-floe  formed  the  previons  autumn  had  been  constantly  broken  np 
by  westerly  gales,  and  at  this  time  oonsisted  of  fields  of  young  ioe,  with 
some  heavy  pressure  ridges.  Open  leads  frequently  stopped  the  party, 
and  after  a  time  the  ice  became  so  heavy  that  it  proved  neo^Mary  to 


return,  the  sledges  breaking  down  through  being  too  heavily  loaded  for 
such  rough  ice.  A  second  start,  with  somewhat  lighter  equipment,  was 
made  on  March  17,  Mr.  Mikkelsen  being  accompanied  by  Messrs.  LeflBng- 
well  and  Storkersen.  Food  was  taken  to  last  for  sixty-five  days  from 
the  final  start  seawards,  besides  a  week's  supply  to  be  cached  for  the 
return.  Bad  weather  prevailed  for  a  time,  and,  the  ice  to  the  north 
showing  DO  improvement,  it  was  found  necessary  to  keep  a  westward 
course  to  about  142°  W.  before  striking  north,  which  was  done  on 
March  28.    The  conditions  were  now  more  favourable,  large  fields  of 
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fonng  and  level  ice  being  met  witli,  apparently  due  to  a  recent  retreat 
of  tbe  pack  from  the  shore  and  the  freezing  over  of  the  interveniag 
apace.     Preaently,  however,  the  ice  became  worse,  consisting  of  heaTy 


^^■oee  of  the  preceding  year,  with  presanre  ridges,  and  lanes  covered  with 
thin  ice.  Soft,  deep  enow  also  oaiise-:!  miich  tronble.  The  farther  the 
trarelters  advanced,  the  greater  was  the  quantity  of  old  floe-ice  en- 
oeantered,  and  this  afforded  fairly  good  going  (Fig.  t}.     Mr.  Mikkelsea 
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teriDS  it  *' palfldocrystio,"  though  reoognizing  that  it  differs  from  that 
which  has  previonsly  been  known  by  this  name.  The  floes  have  rounded 
hummocksy  and  are  perfectly  covered  with  snow  of  a  yellowish  tint. 
The  ice  is  quite  fresh,  and  when  fractured  show  the  same  blue  colonr  as 
is  seen  in  glacier  ice. 

In  order  to  make  a  road  the  pickaxes  were  kept  in  oonstant  uta,  and 
without  them  progress  would  have  been  impossible.  As  it  was,  the 
sledges  suffered  severely,  and  Mr.  Mikkelsen  found  that  a  mistahe  had 
been  made  in  not  fitting  them  with  steel-shod  runners,  the  Gtorman 
silver  employed  proving  quite  insufficient  for  the  heavy  work  required 
of  it.  On  April  8,  at  about  48  miles  from  land,  rough  ioe  of  the 
character  that  had  stopped  the  advance  further  east  was  encountered,  but 
it  fortunately  did  not  extend  very  far  (Fig.  2).  A  sounding  here  gave 
no  bottom  at  86  metres  (47  fathoms),  the  depths  previously  obtained 
being  30  and  44  metres  respectively  (16  and  24  fathoms).  The  sonnding 
machine  had  not  yet  been  rigged  up,  and  when  this  was  done,  a  sounding 
on  April  7  gave  no  bottom  at  620  metres  (339  fathoms).  Subsequent 
soundings,  up  to  32  miles  further  north,  gave  no  different  result,  and 
the  chances  that  the  unexpectedly  great  depths  were  due  to  the  presence 
of  a  submarine  valley  were  thereby  much  lessened.  Mr.  Mikkelsen 
therefore  feels  confident  that  the  edge  of  the  continental  shelf  (which, 
it  may  be  noted,  is  considered  to  occur  on  an  average  at  a  depth  of 
about  100  fathoms)  had  really  been  passed. 

On  April  9  a  longitude  was  taken,  which  showed  that,  instead  of 
being  east  of  the  starting-point,  as  had  been  supposed  from  the  dead- 
reckoning,  the  party  were  20  miles  to  the  west  of  that  point,  this  being 
due  to  drift,  which  had  evidently  set  in  a  northerly  direction  as  welL 
The  larger  bodies  of  old  ice  (Fig.  3)  were  often  bordered,  on  the 
west,  by  stretches  of  thin  ice,  and  in  crossing  one  of  these  pressure 
commenced,  lanes  opening  up  while  t^e  explorers  were  in  the  middle 
of  it.  On  April  10  a  great  number  of  cracks  (Fig.  4),  some  very 
wide,  were  encountered,  and  the  explorers  resolved  to  turn  back, 
travelling  south-east  until  soundings  should  be  reached,  and  then 
following  the  edge  of  the  shelf  as  far  east  as  possible.  But  in  spite 
of  all  attempts  to  make  easting,  observation  constantly  proved  tiiat 
the  drift  had  taken  them  to  the  west  instead,  sometimes  even  against 
the  wind.  They  continued  to  take  soundings,  but  even  with  70  metres 
of  spare  line  added  to  the  620-metre  wire,  no  bottom  could  be  reached, 
although  44  metres  had  been  obtained  in  a  latitude  only  16  miles  further 
south.  At  last,  on  April  22,  a  sounding  of  63  metres  (34  fathoms)  was 
obtained,  and  a  north-and-south  line  was  run  to  determine  the  slope 
as  exactly  as  possible.  From  88  metres  (48  fathoms)  there  was  a  drop 
to  220  metres  (120  fathoms)  in  three-quarters  of  a  mile,  while  the  last 
sounding  (with  bottom)  of  519  metres  (284  fathoms)  occurred  only 
2\  miles  from  the  starting-point.     Landwards,  progress  was  stopped 
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at  tlie  eod  of  a  mile  by  a  wide  crack,  the  depth  being  here  50  metrea 
(27  fathomB).  The  lead  was  unfoTtunately  lost  in  taking  this  loat 
Bounding,  but  for  a  time  the  small  piokaxe  was  used,  tiiitil  this  too  was 
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new  Bonnding  throagh  the  hole  where  88  metres  had  been  obtained, 
gave  a  depth  of  171  metres.  On  April  26  the  thermometer  stood  for 
the  first  time  above  freezing,  and  the  gcnng  was  bad.  The  raft  was 
used  for  the  first  time  to  ferry  the  party  across  a  lane  100  yards  wide. 
It  was  made  by  lashing  two  sledges  together  with  poles  and  oovering 
the  frame  so  formed  with  a  piece  of  canvas,  and  it  ooald  carry  a  sledge 
loaded  to  a  total  weight  of  320  lbs.,  with  a  man  to  pnll  it  across.  It 
was  nsed  without  mishap,  and  as  the  extra  weight  carried  for  this 
purpose  was  only  22  lbs.  (including  14  lbs.  for  the  canvas,  also  used 
as  a  tent  cover),  the  device  certainly  seems  to  have  proved  a  snooess. 

The  frequent  ridges,  together  with  heavy  rubble  covered  with  deep, 
soft  snow  (Fig.  6),  now  made  the  going  worse,  but  a  more  serious  hind- 
rance was  caused  by  the  numerous  lanes  covered  by  ice  too  thin  to 
walk  over.  Belative  motion  of  the  ice  was  also  perceptible.  With  a 
stronger  drift  to  the  west  than  could  be  overcome  by  walking  east, 
there  was  nothing  for  it  but  to  make  for  the  land,  which  proved  more 
difficult  than  had  been  expected.  It  was  sometimes  necessary  to  cross 
the  cracks  upon  the  small  ice  and  slush  which  filled  them,  and  disaster 
was  often  narrowly  escaped.  A  dark-water  sky  showed  itself  all 
round,  and  on  reaching  the  edge  of  the  pack,  a  stretch  of  perfectly  open 
water  separated  the  travellers  from  the  land-floe.  While  waiting  for 
the  crack  to  dose  up,  the  piece  of  ice  on  which  they  were  camped  broke 
ofif  and  floated  over.  Abundant  animal  life  was  seen  in  and  about  the 
crack,  including  a  bear,  ducks,  seagulls,  and  seals — the  last  of  which 
were  seen  whenever  there  was  open  water.  Many  tracks  of  foxes  were 
seen,  especially  at  about  50  to  70  miles  from  the  land.  Grossing  the 
land-floe,  the  lagoon-ice  was  struck  on  May  9,  and  by  following  the 
mainland  or  the  sandspits,  the  party  reached  camp  on  May  15.  The 
trip,  which  lasted  60  days,  had  covered  in  all  533  nautical  miles. 

Besides  the  soundings  already  mentioned,  the  journey  had  deter- 
mined the  fact  that  at  this  time  of  year  there  is  a  strong  drift  to  the 
west  with  an  easterly  wind,  but  little  or  none  to  the  east  with  a 
westerly  one.  In  summer,  when  the  ice  is  more  free  to  move,  and 
when  easterly  winds  prevail,  the  westerly  drift  would  naturally  be 
considerably  greater.  Yet  the  experience  of  explorers  and  whalers 
shows  that  plenty  of  ice  is  met  with  during  the  summer  along  a  great 
part  of  the  coast  The  exceptional  character  of  the  old  floe-ice  en- 
countered by  Mr.  Mikkelsen  (which  he  thinks  older  than  any  seen  by 
him  on  the  east  coast  of  Greenland)  would  seem  to  indicate  that  there 
is  no  unobstructed  road  to  the  westward,  but  that  this  ice  is  formed 
in  a  land-locked  sea.  The  absence  of  drift  to  the  east,  even  with  a 
westerly  wind,  would  seem  to  argue  an  obstruction  to  the  eastward, 
yet  if  the  continental  shelf  is  as  narrow  as  Eoems  to  be  indicated,  there 
would  be  little  room  for  it  in  this  direction.  Mr.  Mikkelsen  thinks 
that  the  land  reported  as  lying  north  of  Point  Barrow  and  Harrison 
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bay  IB  probably  old  heavy  ice,  whiob,  seen  in  a  certain  light,  conveys 
the  id^i  of  distant  land,  the  Eskimo  acoounta  of  rounded  hills  on  the 
snpposed  land  strengthening  this  idea. 


i 

m 

" 

1 

^H  The  resalt  of  the  year'H  work  include  hourly  tidal  observatiuna  at 

^^e  oamp  from  the  early  autumn  to  January  1,  and  for  three  days  at 

ley  reef  and  Pole  JBland.     Meteorological  observations  have  been  kept 

up  without    interruption,  while  Mr.  Loffinwell  has  determined  several 
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poBitions  astronomioally,  and  has  correoted  the  map  of  the  coast  from 
Fiaxman  island  to  Herschel  island,  besides  undertaking  satreys  and 
geological  work  inland.  Mr.  Stefansson,  after  failiog  to  find  the  ship 
at  Herschel  island,  travelled  about  with  the  Eskimo,  learning  their 
language,  and  taking  many  anthropological  measurements.  As  regards 
the  futare  plans,  it  was  hoped  to  continue  the  soientific  work  along 
the  coast  during  the  autumn  and  winter,  while  for  the  spzing  a  sledge 
expedition  was  planned  from  Demarcation  point  northwards,  until 
soundiDgs  should  give  no  bottom  at  1200  metres.  The  party  would 
then  work  southward  towards  the  edge  of  the  oontinental  shelf^  follow- 
ing this  westward  as  far  as  possible,  possibly  to  the  longitude  of  Cross 
island  (147°  50'  W.).  Mr.  Mikkelsen  does  not  expect  to  return  home 
till  the  autumn  of  1909. 
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By  Lieut.  D.  COMTN,  Black  Watoh. 

The  hydrography  of  the  Nile  and  its  tributaries  has,  from  the  earliest 
times,  been  of  intei^st.     Hence  I  venture,  as  one  with  the  authority 
of  a  Didymus,  to  attempt  to  throw  some  light  on  what  I  see  is  even 
now  in  intense  obscurity.     Such,  however,  is  the  variety  in  the  nomen- 
clature of  a  single  river,  that  the  reader  must  be  prepared  for  it.    To 
one  uninitiated  it  would  appear  as  though  he  were  running  the  descrip- 
tion of  several  conn  tries  into  one  another,  such  a  wealth  of  rivers  being 
impossible  in  one.     For  instance,  one  of  the  two  main  streams  of  which 
I  am  about  to  write  has  three  distinct  names.    It  has  others,  but  the 
people,  through  whose  country  it  flows,  are  generally  agreed  on  calling 
it  the  ^'Boru"   from  its  source   to  somewhere  near  Jebel  Talgona; 
"Telgona"  to  the  Dinka  country;  and  the  "Lol"   from  there  to  its 
junction  with  the  Kir  river.     Once  a  guide  was  able  to  tell  me  of 
fourteen  names  for  one  mountain.     And  it  has  frequently  happened 
that,  when  travelling  on  a  road  I  had  previously  mapped,  I  found  the 
names  of  the  various  features  given  to  me  by  the  seoond  guide  entirely 
differeut  from  those  given  me  by  the  first — ^the  reason  being  that  each 
tribe  (and  they  are  numerous),  I  might  almost  say  each  village,  has 
its  own  name  for  them.    As,  however,  this  is  generally  the  case  in  all 
really  savage  countries,  I  need  not  enlarge  on  the  subject 

The  mouth  of  the  Bahr  el  Arab,  the  river  itself  for  the  short  way 
near  it,  and  likewise  part  of  its  tributary  the  Lol,  have  been  explored 
by  Captain  Percival,  D.8.O.,  and  Lieut.  Bayldon,  r.n.  Their  explorations, 
combined  with  information  drawn  from  the  maps  of  the  old  explorers, 
have,  however,  led  authorities  into  the  mistake,  I  should  add  the  very 
natural  mistake,  of  thinking  that  three  waterways  of  importance  are 
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to  be  found  flowing  east  from  the  hills  of  our  western  frontier,  whereas 
there  are  but  two.  The  above-named  offioers  determined  positions,  as 
I  have  already  said,  at  and  near  the  mouth  of  the  rivers  in  question, 
and  I  nearer  their  sources. 

Khor  Dabura  is  the  only  watercourse  with  any  pretenoe  to  importance 
between  the  Telgona  river  and  the  Bahr  el  Arab  (known  at  this  the 
eastern  point  I  crossed  it  (Sheikh  Shenoa's  village)  as  the  Bahr  el 
Bizeigat),  beyond  which  is  five  days'  *'  atash  "  (drought)  to  Abu  Gabra, 
the  wells  of  Shaka,  in  Darfur.  It  is  a  small  watercourse  flowing  south- 
east to  the  Boru  river.  Its  only  claim  to  notice  is  that  it  contains  an 
abundant  supply  of  water  some  8  feet  from  the  surface  in  the  dry  season. 
This,  in  a  country  where  water  is  comparatively  very  scarce,  was  no 
doubt  the  reason  that  made  Dr.  Felkin  mark  it  with  a  thick  line  on  his 
map.  This  being  the  case,  it  goes  without  saying  that  the  third  big 
river  is  a  myth. 

Since  the  regretted  death  of  Colonel  Sparkes,  aM.o.,  I  find  myself  the 
only  white  man  who  has  crossed  the  headwaters  of  all  the  rivers  from 
the  river  Wau,  in  about  lat  6%  long.  26""  30',  to  the  river  Umbelacha, 
otherwise  the  Bahr  el  Arab,  in  about  lat.  IC,  long.  24"^;  and  lower 
down  again  on  each,  more  than  100  miles,  as  the  crow  flies,  from  the 
first  point  of  crossing. 

In  the  first  place  it  is  of  interest  to  tabulate  the  rivers  and  their 
important  tributaries  with  which  I  have  to  deal — 

TrlbaUrles. 
River  Jnr,  or  Saeh  River  Wau  or  Buseiri 

IPongo  or  Ji 
Kuru  or  OheU  (Tyell) 
Sopo 
Raffa 
Dabura 


River  Umbelacha  (other  names,  Bahr  el  Arab, 
Bpeoifying  some  tribe  oo  its  bauki,  e.g,  Bahr-el- 
Bizeigat,  -el  Homr,  and  Kir) 


/Barada  or  Obo 
Vongo 
Reikei 
Yofo 

Serri  (sandy) 
Sheileika  (sandy) 
Kavaduka 
Janverindi  (sandy) 
\Gh>telo 


The  tributaries  of  the  Boro  (Telgona  or  Lol)  appear  to  me  worthy 
of  description.  The  main  river  seems  to  be  the  chief  waterway  of  the 
west.  Not  only  do  they  contain  water  all  the  year  round,  and  farther 
are  themselves,  for  the  most  "pBit^  not  low-banked  channels  of  sand, 
as  those  of  the  Bahr  el  Arab,  but  noble  rivers,  for  a  good  portion  of 
the  year  undoubtedly  navigable  by  shallow-draught  steamers  of  a  small 
type  already  known  in  the  Sudan.  There  being  no  sudd  in  them,  the 
question  of  screw  or  stern  wheel  need  not  be  considered.  (The  sudd- 
cutting  party  at  the  mouth  of  the  river  Eir  has  not  yet  finished  cutting 
a  channel  there  (1906).) 
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The  oountry  in  which  these  rivers  take  their  sooroes  is  more 
nndnlating  than  hilly.  Unlike  the  ootmtry  round  the  somoe  of  the 
Bahr  el  Arab,  a  hill  is  here  a  remarkable  featnre. 

A  hundred  miles  south  of  the  well-known  station  Dem  Znbeir  is  the 
BaseirL  It  is  one  of  the  five  tribntarie*  which,  when  joined  together, 
form  what  is  known  as  the  river  Wan.  I  crossed  this  river  at  two  points 
a  few  miles  apart,  and  of  course  saw  its  junction  with  the  river  Jur  near 
the  military  station  Wau,  the  Fort  Desaix  of  the  French  cartographers. 
At  the  western  point  I  found  the  river  about  20  yards  across,  banks 
about  20  feet  high,  flowing  in  a  sandy  bed  through  what,  in  the  rainy 
season,  would  be  a  swamp  about  half  a  mile  across  on  both  sides.  This 
swamp  may  be  due  to  the  junction  of  several  big  khors  at  this  place. 
The  western  khor  was  a  broad  and  shallow  depression,  the  others  almost 
rivers — small  ones — which  at  that  time,  the  height  of  the  dry  season, 
still  boasted  a  trickle  of  water.  Further  north  I  had  found  sources  of 
these  khors  to  be  water-boles  connected  by  swamp  with  a  steady  flow  of 
water  between  them.  Following  their  course  I  occasionaUy  noticed  all 
signs  of  flow  and  swamp  disappear ;  then  I  crossed  a  rise  of  ground,  and 
the  continuation  of,  as  far  as  I  could  judge,  the  same  streams  cropped  up 
again.  The  character  of  the  Buseiri  changed  very  soon.  Big  trees 
lining  the  banks,  it  ran  between  small  steep  hills,  the  foot  of  which 
formed  them.  There  it  was  still  as  wide  and  with  banks  as  high  as 
before,  though  the  bottom  was  rather  rocky. 

I  crossed  the  Pongo,  there  known  as  the  Ji,  at  a  point  some  10  miles 
south  of  Jebel  Yandu.  I  marched  down  a  marshy  depression  in  the 
centre  of  which  was  a  '*  gallery  wood,"  and  came  upon  the  river,  there  a 
babbling  brook  with  a  stony  bed  about  12  feet  wide,  banks  about  6 
feet  high.  Trees  interlaced  themselves  over  the  water.  On  my  return 
march,  20  miles  more  to  the  east,  I  found  the  river  at  the  bottom  of  a 
well-marked  valley.  There  it  was  as  broad  and  of  the  same  character 
as  the  river  Buseiri.  On  the  road  from  Wau  to  Dem  Zubeir  one  crosses 
the  same  river.  It  is  there  a  fine  stream  over  40  yards  across,  with  a 
sandy  bed,  the  country  on  both  banks  being  rather  flat.  Captain 
Percival,  D.S.O.,  followed  up  this  river  from  the  Wau-Dem  Zubeir 
road  to  its  junction  with  the  river  Lol. 

The  next  important  stream  is  the  Kuru,  which,  from  the  junction  uf 
its  fine  tributary  the  Biri,  is  known  to  the  Dinkas,  through  whose 
oountry  it  passes,  as  the  Cbell.  I  crossed  the  Euru,  which  I  have 
followed  to  its  junction  with  the  Telgona  or  Lol,  about  60  miles  south 
of  Dem  Zubeir  (about  long.  26°  and  lat.  7°),  and  even  there  it  was  a  fine 
stream  receiving  many  large  khors  to  swell  its  volume.  Up  to  its 
junction  with  the  Biri  it  flows  on  a  rocky  bed  through  high  undulating 
country. 

At  one  point  I  stood  on  a  very  steep  hill  immediately  above  the  river, 
which  meandered  through  thick  forest  quite  200  feet  below  me»  a 
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unique  experienoe  in  this  country.  After  its  junotion  with  the  Bin, 
also  a  rooky  but  not  so  important  stream,  it  widens  out  to  about  70 
yards  with  a  sandy  bed.  The  country  on  both  sides  is  much  flatter 
than  anywhere  else  west  of  long.  27^  In  fact,  it  is  strange  how 
exceptionally  flat  it  is  between  the  Sopo  and  the  Chell.  The  waterahed 
of  these  rivers  is  almost  imperceptible  for  100  miles  south  of  the  Bora 
(Telgona  river). 

The  next  tributary  that  claims  our  attention  is  the  Sopo.  I  have 
also  followed  its  course  from  the  point  where  it  is  a  tiny  brook  to  its 
junction  with  the  Telgona  or  Lol,  which  latter,  from  this  plaoe  to  its 
source,  takes  the  name  of  Boru,  which,  the  natives  inform  me,  means 
"  stony,"  and  it  does  not  belie  its  name.  The  Sopo  and  the  Baga,  a 
parallel  and  still  less  important  stream  which  joins  the  Boru  some  60 
miles  further  west  than  the  former,  are  both  very  rocky,  taking  their 
rise  near  the  Mongaiat,  a  most  extraordinary  mass  of  round  smooth  bare 
hills  of  solid  stone. 

We  have  now  reached  the  Boru,  Telgona  or  Lol.  But  few  miles  of 
its  course  have  not  been  traversed  as  yet  by  British  ofiBcers.  I  crossed 
this  river  at  the  foot  of  the  hills  in  which  it  rises.  There  it  flows 
between  banks  20  feet  high,  in  a  rocky  bed  20  yards  wide,  quite  300 
miles  west,  as  the  crow  flies,  from  the  scene  of  Lieut.  Bayldon's  (r.n.) 
sudd  operations  at  the  mouth  of  the  Bahr  el  Arab  on  the  Bahr  el 
Ghazal.  I  followed  it  on  and  off  for  the  next  150  miles  east  of  this 
X>oint,  to  where  the  river  Kuru  or  Ohell  flows  into  it,  and  50  miles 
further  east  Captain  Fercival,  d.s.c,  crossed  it,  there  called  the  Lol, 
and  followed  it  to  its  junction  with  the  Kir.  The  last  200  miles, 
as  the  crow  flies,  up  to  its  junction  with  that  river,  it  ceases  to  be  rocky. 
No  khor  or  river  of  any  importance  joins  the  left  bank  of  the  Lol  tiU 
we  come  to  the  Kir,  or  Bahr  el  Arab,  with  the  exception  of  Khor  Dabura, 
which  flows  into  it  somewhere  near  its  junction  with  the  Chell ;  and 
still  further  west  several  deep  khors,  none  of  which,  however,  deserves 
mention. 

The  hills  of  the  frontier,  and  right  high  ones  for  this  country,  throw 
out  what  might  be  called  a  peninsula  (starting  between  about  lat.  8^  30' 
to  9°  to  long.  25°),  and  thus  form  the  watershed  between  the  affluent 
rich  Boru  and  the  equally  poor  Bahr  el  Arab.  The  Bahr  el  Arab  starts 
life  flowing  in  a  northern  direction  for  over  50  miles  through  hills, 
taking  a  sharp  turn  to  the  east  in  the  vicinity  of  Hofrat  el  Nahas,  where 
it  is  a  flne  river,  100  yards  broad,  the  bed  being  sandy,  with  huge  smooth 
reefs  of  rock  crossing  it  at  intervals ;  the  banks  are  about  15  feet  high. 
This  means  that  a  number  of  mountain  torrents  flow  westward  to  it, 
which  explains  its  size  so  early  in  its  course.  These  torrents  are  not  of 
great  impoi*tance  save  the  river  Barada  (or  Obo),  wrongly  called  the 
Bahr  (river)  Ada,  which  is  the  smaller  of  the  sister  streams  that  meet 
about  100  miles  from  their  source,  and  form  the  mightier  and  celebrated 
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river.  It  might  be  added  that,  from  native  information,  it  appears  that 
near  this  point  of  junction  the  river  oommences  to  flow  throngh  "  bntas," 
i.e.  swamps  that  are  quite  dry  and  covered  with  fine  grazing  for  the 
better  part  of  the  year,  and  with  water  some  feet  deep  during  the  river 
flood. 

Of  those  that  flow  northward  to  join  it  after  it  has  taken  its  turn, 
the  most  important,  crossed  by  me  from  the  east,  is  the  river  Qotelo,  a 
perennial  stream,  in  which  was  a  flow  of  water  when  I  crossed  near 
Eabalosu — not  far  from  Jebel  Timbeilei  (marked  on  Felkin's  map).  The 
bed  of  this  stream  is  peculiar,  the  only  one  of  its  kind  I  have  seen  in  this 
country — viz.  very  sharp  knife-like  edges  jutting  out  from  both  sides  of 
the  river-banks.  I  was  told  that  this  stream  always,  even  in  the  worst 
years,  contains  flowing  water ;  I  understand  the  only  one  that  does  in 
these  parts.  Certainly  when  I  crossed  it — it  was  a  dry  time,  very  dry 
— there  was  a  very  perceptible  flow  of  water  from  pool  to  pool. 

Others  are  most  peculiar ;  e.g.  the  river  Sheleika  consists  of  a  diy 
channel  of  deep  sand  80  yards  broad  with  very  low  banks.  There  were 
some  pools  of  water  in  most,  but  some  were  quite  dry.  Then,  further 
west,  we  come  to  the  Beikei  and  the  Yongo,  both  fine  rivers,  though 
small — ^tho  former  rising  where  the  road  passes  Jebel  Qiyawa  (or  Jila, 
the  name  of  the  district  at  its  foot),  and  being  a  fine  stream  on  the 
Kabalcsu  road,  about  50  miles  further  north-east ;  the  latter,  running 
parallel  to  the  river  Barada,  rises  near  Jebel  Migi,  and,  but  for  the 
amount  of  water  it  holds,  would  be  little  more  than  a  khor. 

Standing  on  the  summit  of  Jebel  Migi,  about  long.  24°,  lat.  9°,  I  was 
shown  the  hill,  about  100  miles  away,  near  which  the  Bahr  el  Arab 
rises— its  '*  Bas  el  moya."  As  the  "  Umbelacha  "  to  the  Kreiah  (a  tribe 
of  those  parts),  it  runs  till  it  is  joined  by  the  Ibra,  the  outlet  of  the 
'*  Miraya,"  a  sort  of  swamp  which,  I  am  told,  takes  in  the  flow  of  a 
number  of  wadis,  which  form  the  water  system  of  Darfur  to  El  Fasher  and 
beyond.  This  is,  however,  hearsay.  From  that  point  the  sandy  bed 
disappears  (this  I  have  heard  from  the  Kreish  and  Arabs),  and  the  river, 
taking  the  names  of  the  various  Arab  tribes  who  graze  their  flocks  on 
its  *'  butas  "  when  sufficiently  dry,  becomes  what  I  found  it  to  be  about 
150  miles  in  a  straight  line  from  Hofra  en  Nahas.  A  long  and  waterless 
march  had  brought  me  to  this  point,  Sheikh  Shenoa's  '*  village."  There 
I  found  the  river  to  consist  of  a  mud  channel  20  yards  broad  and  20  feet 
deep,  with  trees  dotted  along  its  banks,  flowing  in  the  centre  of  a  vast 
plain  some  miles  across.  This,  I  was  told — indeed  the  evidence  of  my 
senses  would  have  done  that  had  I  been  alone — is  overflowed  to  the  depth 
of  4  feet  or  so  when  the  river  is  in  the  full  flood,  which  rises  and  falls 
very  rapidly. 

I  had  not  been  many  minutes  there  before  I  was  surrounded  by  a 
number  of  Bizeigat  sheikhs  and  Arab  merchants.  They  all  told  me,  as 
did  men  of  my  escort  who  knew  the  country,  that  the  river  was  known 
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at  various  points  by  the  name  of  the  tribe  which  grazed  its  flocks  on  iti 
banks — all  Arabs — ^till  finally  it  entered  the  Dinka  ooantry,  and  changed 
its  name  from  Bahr  el  Homr  to  Kir.  Also  that  there  was,  north  of  where 
we  were,  an  almost  waterless  stretch  of  conntry  to  Abu  Ghibra  (the  wells 
of  Shaka).  (When  I  myself  was  at  the  junction  of  the  Ohell  and  Lol, 
the  Dinkas  told  me  that  a  short  distance  to  the  north  was  the  big 
Arab  river.)  A  hundred  and  fifty  miles  or  so  further  east.  Captain 
Percival,  d.s.o.,  crossed  it,  and  followed  it  to  where  the  Kir  and  Lol 
become  one. 

It  has  been  suggested  that  the  river  that  flows  by  Hofra  en  Nahas  is 
not  the  Kir  ;  but  unless  the  latter  is  the  Khor  Dabnra,  which  is  denied 
by  the  natives,  and  which  is  so  insignificant  100  miles  from  the  junction 
of  the  Kir  and  Lol  to  render  it,  flowing  as  it  does  in  a  flat  country,  a 
miracle  of  growth,  were  it  to  become  what  the  Kir  is  reported  to  be, 
which  would  be  physical  impossibility,  the  tenet  cannot  be  maintained, 
so  I  fail  to  see  where  a  third  river  can  be  fitted  in.  Nor  is  the  Kir 
and  Gotelo  one.  The  remarks  applied  to  the  Dabura  apply  equally  to 
the  Ootelo. 

From  the  river  Wau  to  the  Bahr  el  Arab,  every  stream  except  the 
Pongo,  from  the  immediate  vicinity  of  its  source  to  its  junction  with  a 
greater  river,  has  been  followed  by  myself.  I  except  unimportant 
tributaries  of  the  Bahr  el  Arab,  whose  courses  ran  within  the  triangle  of 
my  marches.  Along  the  watershed  I  have  crossed  the  headwaters  of  all 
streams  from  the  Wau  to  the  Bahr  el  Arab  (Umbelacha).  And  again, 
from  the  Bahr  el  Eizeigat  to  the  Boru,  I  have  found  no  stream  to  cross : 
all  those,  on  another  line  I  had  traversed,  flowing  west.  Hence  I  do 
not  think  that  there  can  be  any  doubt  remaining  as  to  the  water  system 
of  the  western  sources  of  the  Nile. 

The  inviolability  of  frontiers  has  prevented  me  going  to  Shaka, 
neither  would  my  duties  have  brought  me  there  at  the  time,  but  the 
road  to  that  place  is  as  well  known  and  almost  as  well  beaten  as  the 
Grand  Trunk  road  of  India. 

A  glimpse  at  the  attached  map,  showing  the  actual  routes  traversed 
by  British  officers  (in  so  far  as  they  affect  this  subject),  and  the  flow 
of  any  streams,  will,  I  fancy,  render  my  attempted  exposition  clearer. 

It  must  be  remembered  that,  when  talking  of  a  *'  fine "  river,  the 
term  might  be  misunderstood.  I  mean  thereby  a  stream  in  which,  in 
the  dry  season,  one  finds  a  large  pool  of  water  every  few  hundred  yards, 
and  which,  in  the  wet  season,  brings  down  a  large,  deep  flow  of  water. 
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THE  BOLE   OF  ALGAL  GROWTH  IN  THE  COLONIZATION  OP 
NEW  GROUND  AND  IN  THE  DETERMINATION  OF  SCENERY. 

ByF.  E.  PRITSCH,  D.Sc,  Pb-D„  F.L.B.,  AssUtant  Profenaor  of 
Botany.  University  of  London,  Unlveralty  College, 
itutij  of  plant-ecolog;,  i.e.  ot  the  relation  between  plant  anil  habitat,  lietweon  a 
piecti  of  v^etation  and  the  prevalent  conditioiiB  in  the  area  in  which  it  is  developed, 
LH  making  rapid  strides  at  the  present  da;,  and,  as  oiir  knowlodgo  in  thin  rexpect 
increaoes,  we  are  beginning  tii  iciquire  more  carefully  ink)  tha  niethoda  o[  coloiiizn- 
lion  of  new  ground  by  plontn.  Tha  xtud;  in  an  iniportant  one,  not  only  in  its 
flcientilic  aeg^euta,  but  also  from  tha  ecuDomii:  and  geo^aphical  point  of  tiew,  and  a 
brief  oonsiderstion  of  some  of  the  early  Btnges  in  colonization  may  not  be  wiihout 
interest. 

Id  many  coae*  new  ground  may  from  the  rery  first  be  in  a  suitable  ooaditinu 
for  the  growth  of  higher  planls  (Vascular  CryptogamB  and  Phanerogams),  as,  for 
inatanw,  in  the  caie  of  a  dried  river-bed,*  or  the  alluvial  deposit  laid  down  in  the 
lower  etretcbes  of  a  lai^  river.  Here  the  ground  aflbnied  for  colonization  is  both 
Bncly  divided  and  impregoatad  with  a  certain  amoiint  of  organic  substance  (humua), 
BO  that  a  soU  is  present  at  the  outset.  Id  other  cases,  however,  the  ground  is  not 
ready  for  immediate  colonization,  eilher  requiring  diBinlegration  fur  the  production 
of  soil  or  formation  of  a  certain  amount  of  humus  to  render  (he  soil  fertile,  and  to 
enable  it  to  retain  a  sufRcient  amount  of  water.  Disintetiration  in,  of  course,  always 
a  primary  necessity  before  any  higher  vegetation  can  make  its  appearance  on  a  bare 
rock-Burfacc.  whilst  frequently  the  fornjation  of  a  cerlnin  quantity  of  humua  is 
obligatory  fur  the  development  of  anything  more  than  a  very  mengre  growth 
of  plants. 

Not  at  all  uncommonly  variou!)  lerraetrial  or  semi-aquatio  Algns  play  a  very 
important  part  in  preparing  the  way  for  higher  forme  of  planti>,  serving  either  both 
as  disint^rators  and  hurauB-producara,  or  merely  in  the  latter  capacity.  Their 
agency  is  by  far  tlie  most  evident  in  tha  tropics,  although  Algte  are  commonly  found 
to  be  active  in  much  the  same  way  (though  not  to  so  marked  an  extent)  in  our 
parts  of  tba  world.  The  observations  I  have  to  record  are  very  incomplete,  and  I 
have  no  donbt  that  many  more  facts  than  I  con  produce  will  becoroo  evident  in 
course  of  time.  Since  the  essential  phenomena  are  so  much  more  obvious  and 
more  readily  studied  in  the  damp  parts  of  the  tropics,  1  may  be  excused  if  I  com- 
mence my  description  by  detailing  certain  obsenatioDH  made  in  Cey!on  in  the 
course  of  a  study  of  its  subaerial  algal  vegetAtion.f 

It  is,  moreover,  in  the  tropics  that  these  subaSrial  AIg«  often  place  a  very  decided 
■t*mp  on  the  scenery  of  a  district,  a  point  which  is  wall  illustrated  by  Welwitsch's  % 
description  of  '  The  Fedras  Negrss  of  Pungo  Andongn  in  Angola.'    These  black 


■  M.  C.  Slopes, "  The  Coloaimtion  of  a  Dried  Iliier-bad,"  Sea  Fhylolaaul,  vol.  S, 
10O3,  pp.  186-192:  cf.  also  Scott  Elliot.  "The  Oeograpbienl  riinctinns  of  GerUin 
Water-pIanU  in  Chili."  Geo.  Jnui..  vol.  8T.  1006.  pp,  451  tt  uq. ;  V.  P.  Jaeger, "  Jetst 
und  Ginst.  Eine  pBanzengeographlscho  Sklzae."  52  Jabresber.  A.  fiiraterzhisoliiiH. 
<:iymiiuBiiinks  au  Coll.  Bormmalum  x.  Salzbari;,  1900-01  (Salibuig.  lUUI).  pp.  1-48. 

t  L'f.  abo  FritBoh, "  A  Oenentl  Counideratiun  of  the  Subnerial  iiud  Freshwater  Algal 
Flora  if  Ceylon."  Part  L,  Proc,  Bog.  Soe.  London.  Series  B,  vol.  T9,  1807,  p.  197  rl  ftq. 
(Beet,  a  of  this  paper  deals  nith  tbe  subaerial  uigul  flora.) 

t  WelwilBch,  in  Joum.  of  Tritre!  and  Sal.  Hiil.,  vol.  1.  ItJUS :  also  ■  Aponbimenlo* 
Fhyto-Geographiccja  aolve  a.  Horn  da  provincin  do  Angula,  eta.,'  Annaea  do  Conaelho 
Uttramorino,  Porte  dSo  off.  Ser.  1,  Dei.  1H58,  p.  S3». 
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rocks  owe  their  colour  to  the  abundant  growth  of  a  subaSrial  Alga  (^SeyUmema 
Myochrous  (Dillw.),  Ag.  var.  chorographicum^  W.  and  G.  S.  West\  which  **  during 
the  rainy  season  generates  and  midtiplies  so  rapidly  that  the  upper  portions  of  the 
mountains  are  covered  with  it  in  a  very  short  time.  .  .  .  Soon  after  the  hot  season 
has  set  in,  at  the  end  of  May,  when  the  horizon  above  the  Presidium  ia  generally 
clear  and  bright,  the  black  plantlets  begin  to  discolour  with  the  intense  heat.  They 
gradually  become  dry  and  brittle,  until  they  peel  off  altogether  by-and-by,  after 
which  the  rocks  lose  their  sombre  black  aspect,  and  reappear  in  their  natural  grey  or 
grey-brownish  colour  before  the  succeeding  spring.**  I  am  not  aware  of  any  other 
definite  record  testifying  to  the  abundance  of  subafirial  algal  growth  in  the  tropics.* 
In  the  case  of  the  subtropical  Azores,  however,  Bohlin  f  describes  the  occurrence 
of  four  terrestrial  Algse  (Chroolepus  aureus,  Zygogonium  tricetcrum,  OIcBOcapta 
Magma,  Stigonema  minutum),  *^  vivant  sur  le  sol  nu  .  .  .  en  trds  grand  nombre.** 

I  did  not  see  anything  quite  as  striking  as  the  growth,  described  by  Welwitsch, 
in  Ceylon,  but  similar  phenomena  on  a  less  extensive  scale  are  abundant  enough. 
If  the  damp  regions  of  Ceylon  were  robbed  of  their  subaerial  Algas,  an  important 
characteristic  of  local  scenery  would  be  lost.  Every  wall,  rock,  tree-trunk,  etc., 
bears  a  more  or  less  dense  sombre  covering  of  algal  growth,  and  the  drier  localities 
in  the  island  (e.g.  Hambantota,  Anuradhapoora)  show  us  how  different  our  surround- 
ings look  when  the  conditions  (viz.  insufficient  moisture)  do  not  admit  of  the  develop- 
ment of  such  algal  vegetation.  On  the  other  hand,  wherever  the  rainfall  becomes 
excessive  (as  at  Labugama,  with  166  inches),  the  subaerial  Algss  form  a  thick 
covering  on  every  conceivable  object.  The  marked  difference  cannot  fail  to  strike 
any  one  who  is  at  all  observant  of  his  environment. 

In  our  parts  of  the  world  we  are  accustomed  to  see  exposed  objects  covered  with 
a  bright  green  powdery  or  fihny  covering,  which  is  due  to  green  Alg»  like  Fleurocoocus 
and  Hormidium,  In  many  cases  this  covering  presents  a  yellowish-green  colour, 
owing  to  an  intermingling  of  fungal  hyphas  with  the  Alga  (an  initial  stage  in  Lichen- 
formation,  cf.  p.  543).  We  are  so  used  to  the  presenoe  of  such  a  coating  that  the 
general  influence  it  has  in  brightening  up  the  scene  is  scarcely  noticed,  until  we  visit 
a  neighbourhood  in  which  for  some  reason  or  other  it  is  not  developed.  But  the 
algal  growth  found  on  similar  substrata  in  the  tropics  is  much  more  extensively 
developed,  and  consequently  much  more  obvious,  whilst  a  little  careful  study  teaches 
us  that  it  fulfils  a  much  more  important  duty  than  it  generally  does  in  temperate 
regions,  viz.  that  of  preparing  the  ground  for  vegetation  of  a  higher  type. 

The  agency  of  algsd  growth  in  this  respect  has  already  been  emphasized  by 
Treub  X  in  describing  the  recolonization  of  Krakatoa  after  the  eruption  of  1886.  He 
describes  how  members  of  the  Cyanophyce»  (^Tolypothrtx,  Anahmna,  Symploca,  and 
Lynghya)  are  the  first  forms  to  put  in  an  appearance.  In  his  words :  ''  II  s*est  trouv^ 
que  les  cendres  et  la  pierre  poDce  composant  le  sol  de  Erakatau,  sont  presque  par- 
tout  couvertes  d*une  mioce  couche  de  Cyanophyc^es.  .  .  .  De  beaucoup  la  plus 
frequent  est  le  Lynghya  Verheekiana ;  ensuite  vient  le  Lynghya  mintUissima,  .  .  . 
Grftce  &  ces  six  espdces  d*algues  et  ^  leurs  gaines  vides  ...  le  sol  aride  de  Krakatau 
est  reconvert  d*ime  mince  couche  g^latineuse  et  hygrosoopique.  .  .  .  Les  algues 

*  See,  however,  Warburg,  *dkologisohe  Pflanzengeographie,'  German  edition 
(Berlin,  1890),  p.  215;  cf.  also  Fritsch,  **The  Subaerial  and  Freshwater  Algal  Flora  of 
the  Tropics,"  Annali  of  Botany,  vol.  21,  No.  82,  April,  1907,  p.  287  e<  seq,  (in  which  all 
the  data  regarding  extent  and  composition  of  tropical  eubaSrial  growth  are  considered). 

t  Bohlin,  *'  Etude  eur  la  Flore  Algologique  d*eau  douce  des  Azores,'*  Bih.  K,  8v. 
Vet.-Ak.  Bandl,  vol.  27,  Afd.  lU.  No.  1,  pp.  12, 13, 50,  51. 

X  Treub,  ** Notice  sur  la  Nouvelle  Flore  de  Erakatau,"  Ann.  Jard.  hot.  BuUenMorg^ 
vol.  7, 1888,  p.  213 ;  see  also  Penzig,  loe.  eit,  vol.  18, 1902,  pp.  92  et  eeq. 
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prupai-ent  lo  ttrrain  aui  Fougeres,  en  quelque  BOrte  corame  colliM-ci  le  feront  iLlsur 
tour  aux  rhan^cogames."  Obasrvatiuna  of  au  aualt^oiu  kind  were  made  in  Ceylon, 
and  sre  dealt  wUb  below. 

A[iart  from  ite  exce)>Uonnl  luxuriacce,  tvhlcii  \e  espcoially  notice&ble  in  hot 
regions  with  a  high  lainfall,  the  Eubourial  a!ga1  growth  of  Ceylon,  and  probahly  that 
of  the  tropics  generally,*  differs  from  that  of  our  parts  in  its  compOBiiioQ.  It  is  not, 
as  a  rule,  br)t;ht  sreen,  but  is  dark  in  colour ;  it  is  by  no  means  always  developed 
ns  a  powdery  or  filmy  cavarinj,  but  more  commonly  aa  a  relatively  thick  tangled  or 
tufled  mass,  forming  a  carpet-like  coating  on  the  substratum.  The  difference  in 
colour  is  dee  lo  the  fact  that  green  Algie  are  as  good  as  wanting  in  the  suhacri»' 
vegelation,  which  is  cnmp<jscd  almost  cotirely  of  a  large  number  of  dilferFat  repre- 
aciitatlTes  of  the  so-called  Mue-graen  Algte  (Cy^nophyceai,  My:;opbyccii!).  Thin 
group,  which  includes  uniceltiiUr,  colonial,  and  tilamentoua  forms,  ia  not  quito 
unimportant  evc-n  in  our  parts,  some  of  the  bright  blue-green,  and  especially  thednrk 
blne-grecn  coatings,  frequently  seen  on  rook?,  pavements,  etc.,  being  due  to  member* 
of  this  grouji.  But  tbu  large  majurity  of  Ihe  Cyuiophycem  require  a  high  tempera- 
ture fur  sncvesaful  growth,  bting,  for  instAnco,  amongst  the  only  plants  which  arc 
found  in  the  warmer  waters  of  iiot  sjirioga  (Carlsbad,  Yellowstone  Park.  Iceland, 
etc.).  Nor  is  it  diflicult  elsewhere  to  convince  one's  self  that  a  high  temperature  ia 
a  primary  necessity  for  tlie  rich  development  of  those  algal  forms ;  any  damp 
hothouse  furnishes  abundant  proof  (ej.  the  ffcpenHiti-houm^  in  the  Royal  Botanic 
Gardens  at  Kcw,  in  which  a  number  of  the  photographs  illustrating  this  paper  were 
taken).  The  Cyftuo;ihycefe  show  many  peculiar  characters  (e.g.  the  curious  cytology, 
the  heterocysts,  the  hormogonia,  etc.),  which  seem  to  be  archaic,  and  there  seeins  also 
good  reason  to  believe  that  numerous  forms  of  this  or  Gimilar  groups  exii^ted  in  past 
&ges  or  the  world's  history,  though  of  necessity  tbe  foasil  records  arc  rather  meagre. 
This  being  bo,  we  need  not  wonder  at  the  excessive  development  of  this  group  in 
the  moist  tropica,  for  there  we  have  conditions  which  probably  como  nearest  to 
those  obtaiDing  in  the  earlier  epochs.  Certain  meuibera  of  Iha  group  have,  indeed, 
learnt  to  suit  themselves  to  the  lower  temperature  and  smaller  humidity  of 
temperate  regions,  hut  the  evident  i>aucity  of  moat  of  tliein,  both  in  number  nl 
individuals  and  in  extent  of  development,  poiuis  to  the  prevalent  conditions  not 
being  the  most  suitable.  lu  the  tropics,  however,  we  see  this  group  in  its  natural 
liabital,  and  it  seems  very  probable  that  many  dubioos  point*  about  it  will  be 
eeltie>]  by  aludies  carric<i  on  in  those  r^ions. 
^^  High  temperature  and  a  damp  atmosphere  aren't  doubt  cKscnlial  for  Ihe  develop- 
^Ement  of  the  luxurious  algal  covering  .seen  in  many  parts  of  the  lowlaiidH  of  Ceylon  ; 
^^Kt  these  two  factiirs  are  not  the  only  ones  to  account /or  the  abundant  growth  of 
^BPue-grcen  Algtp,  and  the  [iractical  lack  of  subacrial  green  fonns.  Tbe  absence  of 
ihe  lalUr  is  due  to  the  operation  of  a  third  factor — ^the  light.  It  is  a  familiar  fact 
that  the  chlorophyll  of  plants  gets  decoroimscd  by  light  above  n  certain  degree  of 
intenuty,  and  there  can  bo  no  doubt  that  in  an  ex|xiscd  situation  in  the  tropics  tbe 
Maht  ia  too  inlenne  for  simple  green  forms  without  adequate  arrangements  for  the 

P lection  of  their  cidorophyll.  Indeed,  even  Homes  and  Liverworts,  which  form  a 
uriant  vegetation  on  the  tree-trunks  in  the  shady  jungles,  etc.,  are  very  scarce  in 
)X])OBedsituaHonB.     The  blue-green  Alg«,  however,  are  better  ci]iiip[Ksl.   In  their 

■  See  Fritseb,  in  Amuda  uf  Botany.  April,  1907,  p.  23S  et  leq.  Tiic  abservatioBB 
of  Welwitsch.  Bohlio,  and  Trtub  quoted  iu  tbe  prectdiug  paragraphs  iioinl  to  the  great 
iinportanoe  of  bLoc-greeu  fnrnut  in  every  case. 

Et  Cf,  FrilBcb.  A]),i3.  in  '-  The  Wild  Fauna  and  Flora  of  the  Koyal  Botanic  Oardeus, 
».-  -null.  Miac,  Infiirro.  Hoy.  Hot.  Gnrds..  Ki-w,'  Addit.  S.w-s  V..  ISKHl,  pp.  1M7 
; 
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cells  the  chlorophyll  is  accompanied  by  a  blue  or  otherwise  coloured  pigment 
(phycocyanin),  the  two  being  so  closely  intermingled  that  even  high  powers  of  the 
microscope  do  not  admit  of  their  distinction.  The  resulting  dolour  is  in  all  shades 
from  bright  blue  to  blue-green  or  almost  black ;  brown  is  also  no  uncommon  tint. 
The  additional  colouring-matter  certainly  acts  as  a  screen  to  the  chlorophyll  in 
these  Cyanophyceae,  and  thus  enables  them  to  exist  in  the  intense  light  of  exposed 
tropical  habitats,  which  is  fatal  to  the  existence  of  the  lower  green  forms.  It  seems 
very  probable  that  the  diverse  shades  of  pigmentation  observed  in  the  blue-green 
group  may  be  connected  with  the  diverse  types  of  illumination  in  different  halntats. 
The  cells  of  the  CyanophyceaB  are,  moreover,  generally  provided  with  thick  muci- 
laginous sheaths,  which  are  often  highly  coloured,  and  then  no  doubt  serve  as  a 
further  screen  to  the  chlorophyll.  Before  leaving  the  discussion  of  the  part  played 
by  the  light  in  determining  the  essential  character  of  tropical  subaerial  algal 
growth,  we  may  notice  that  there  is  only  one  genus  of  the  green  Algao  that  occurs 
abundantly  in  the  latter.  This  is  a  filamentous  form — Trentepohlia  (Chroolepus), 
species  of  which  are  not  uncommon  in  temperate  regions,  especially  in  mountainous 
districts  (where  there  is  strong  insolation).  They  are  very  common  in  Ceylon, 
however,  and  form  bright  orange-red  tufts  arising  amidst  the  dark  Cyanophyoeous 
growth  and  constituting  a  frequently  agreeable  interruption  to  its  monotony. 
There  is  abundant  evidence  to  show  that  species  of  Trentepohlia  also  play  a  great 
part  in  other  tropical  regions.*  The  orange- red  colour  is  no  doubt  the  secret  of 
the  success  of  this  form ;  f  the  cell-sap  contains  a  yellowish-red  oil  (hsematochrome), 
which  forms  a  mask  to  the  chlorophyll,  and,  like  the  phycocyanin  in  the  blue- 
green  cell,  protects  it  from  the  harmful  action  of  the  light.  The  colour  of  one  and 
the  same  species  of  TrentepoMia  varies  according  to  the  habitat;  in  exposed 
positions  it  is  deep  orange-red,  in  protected  localities  almost  pure  green.  The 
masking  colouring-matter  thus  appears  to  be  developed  under  the  influence  of 
intense  light  only.  The  species  of  Trentepohlia  are  a  particularly  striking  feature 
on  the  trunks  of  the  coconut  trees  in  the  plantations  near  the  seashore  and  on 
roadside  embankments.    They  are  also  very  conmion  in  the  uplands  of  Ceylon. 

There  is  yet  another  factor  operating  in  the  tropics  which  may  load  to  the 
suppression  of  the  growth  of  the  simpler  green  forms,  whilst  the  blue-green  element 
appears  well  equipped  to  withstand  it.  I  refer  to  the  occasional  occurrence  of 
periods  of  desiccation,  which,  in  all  probability,  come  on  much  more  rapidly,  and 
are  much  more  intense  in  their  effect,  than  they  are  in  our  parts.  The  existence  of 
gelatinous  sheaths  round  the  cells  of  the  Cyanophyceas  already^  referred  to  above 
is,  no  doubt,  of  immense  importance  from  this  point  of  view,  experiment  having 
shown  that  such  forms  are  able  to  withstand  very  prolonged  desiccation  without 
coming  to  harm.  In  many  of  the  blue-green  Alga9  these  sheaths  are  tough  and 
hard  (e.g.  Lynghya,  Tolypothrix,  Scytonema^  etc.),  whilst  in  others  they  are  highly 
mucilaginous  and  slitny  (e.g.  NostoCy  Aphanocapsa,  QlaocapsOy  etc.).  The  former 
seem  more  suited  for  extremes  such  as  obtain  in  the  lowlands  of  Ceylon  than  the 
latter,  and  it  is  interesting  to  note,  in  this  connection,  that  the  slimy  forms  are  very 
much  more  abundant  in  the  uplands  (fi.g.  at  Nuwara  Eliya  and  Hakgalla  at  a  height 
of  6000  feet  and  more).  There  they  produce  a  scenic  effect  which  is  in  striking 
contrast  to  the  lowlands.    The  tree-tnmks  are  frequently  covered  for  several  inches 

*  In  certain  parts  of  the  tropics,  however,  speoics  of  Trentepohlia  seem  to  be 
wanting  (e.g.  in  the  Sandwich  islands;  see  Lemmormann,  in  Engler*8  Bot.  Jahrh., 
vol.  34,  1905,  p.  609). 

t  It  may  bo  noted  that  Zygnema  ericetorum,  which  is  another  green  Alga,  playing 
a  somewhat  similar  part  in  the  subaerial  vegetation  (cf.  Bohlin,  Ian.  eit.^  pp.  50,  51), 
also  has  a  protective  pigment  in  its  cells  in  the  form  of  the  violet  phyooporphyrin. 
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with  tlipse  mucilaginous  masses,  whicli  nl  firat  recall  the  reainous  exudntionB  often  lo 
be  leen  on  wounded  trees.  At  other  poialB  similar  jelly-like  difflnont  masaeB  project 
from  nmidBt  the  dense  growth  of  Mosses  coverio};  the  tree-tnioltB,  The  rfllati?e 
humidity  of  the  air  is  nrncb  grenter  in  theeo  uplands,  and  that  probably  aeoounta 
for  the  Yery  marked  difference  in  the  character  of  the  subaarial  algal  growth.  In 
faot,  ft  mere  superiiciiil  observation  of  Ihe  algal  flora  cotitd  not  long  leave  one  in 
ilouht  as  to  the  altitmlo  of  any  locality  in  Ceylon.  Compare,  for  instance,  the 
embankment  alongside  of  I.aily  Hortoo's  walk  at  Nuwars  Eliya  with  a  aimilar 
□mlnnkmeDt  or  wall  at  Colnmho  or  Kaliitara.  At  the  time  of  my  visit  the  formiT 
waa  covered  with  a  thin  gelatinous  sheet  composoil  mainly  of  a  spvcies  of  Schizo- 
Ikrix  (with  highly  coloiiri'd  orange-red  dilHuent  sheaths  cocloBing  narrow  filaments ; 
apforcntly  S.  Lamyi,  Gomont)  with  varioiiB  unicellular  bloe-green  forms  (Chroo- 
cocrace*)  inlonninRled,  the  colouring  varying  very  much  at  iliiFeront  jKiinta,  hut 
b«ing  prevnlontly  reddish.  In  the  damp  lowUnds,  on  the  other  hand,  a  similar 
BubBtraluni  would  either  bear  a  thin  fihuy  growth  of  bright  bluc-green  Oieiilaria 
or  of  some  Chroococcaccous  aiccies,  or  bo  covettd  by  a  sombre  largled  or  tufted 
oating. 

I  must  not  omit  to  mention  that  m  the  damp  tropica  subaerial  algal  growth  is 
not  confined  to  the  tree-trunks,  etc.,  but  that  Bnme  of  these  forms  even  manage  to 
settle  down  on  the  folii^eof  the  luxuriant  bigher  vegetaUon.  One  not  uncommonly 
finds  various  blue-green  forcns  (and  ai>ecieB  of  Trenltpoklia)  as  epiphytes  on  the 
leaves,  although  this  only  obtains  in  very  moist  regions.  The  Ntpentha-hoMM  at 
Kew  again  furnishes  good  examples, and  the  photographs  on  Plate  H.  (A  and  B) 
are  taken  of  leaves  from  this  house.  In  addition  to  these  more  casual  epiphytes,  a 
number  of  genera  of  the  Green  Algss  (e.g.  Mycoidea,  Cephaleurot)  have  become 
highly  specialized  to  life  as  leaf-epiphytes.  They  are  disc-like  forms  6 rm!y  adherent 
to  the  Eurfoce  of  the  leaf,  and,  like  Trenlepohlia,  have  their  chlorophyll  protected  by 
e  presence  of  a  reddish-brown  pigment  in  the  cell-sap. 
The  preceding  facta  regarding  the  scenic  effect  of  Cyanophyceous  growth  in  the 
pica  become  apparent  without  much  detailed  study,  but  a  little  careful  investiga- 
le  much  further.  In  the  first  place  we  should  find  that  the  blue-green 
*'«bagriai  element  varies  considerably  in  its  mode  of  growth,  bo  that  it  becomea 
poesible  to  discriminate  between  four  distinct  typed  ;  and  those  types  are  noticed  to 
succeed  one  another  in  a  more  or  less  regular  manner  in  the  colouization  of  new 
ground.  The  four  methods  of  growtli  may  bo  distinguished  according  lo  their 
general  aitpoctasadhesive,  tangled,  tufted,  and  stratified.  The  adhesive  type  (Plate  1., 
A  and  D)  is  the  simplest  and  commonest,  and  is  constituted  by  those  forms,  which 
grow  aa  an  encrusting  film  or  as  a  gelatinous  mass  more  or  less  firmly  adherent  to 
the  substratum.  The  most  abundant  forms  showing  thia  type  of  growth  are  species 
f  the  gelatinous  genom  Apkanocapta,  Qlmoaipia,  Noiloe,  and  of  the  two  filamentous 
i  Oi^laria  and  Lyngbya  (especially  the  section  Phormidium);  typical 
e  generally  due  to  the  two  genera  Inst  named.  As  a  rule  such  films 
b  not  attain  any  considerable  thickness.  They  are  probably  too  compact  to  allow 
( the  inward  diffusion  of  the  necessary  amount  of  air  for  respiratory  purposes,  and 
Jnscquently,  where  they  attain  any  nuticoable  development  (aa  in  Phormidi^im), 
IS  of  the  lameUie  are  couipoiied  of  dead  filaments.  Although  tbis 
explanation  is  bypotbeticat,  it  affords  a  satisfactory  basis  for  an  understanding  of  the 
adhesive  and  tangled  types. 

In  the  tangled  type  of  growth  (eibibtlea  by  species  of  Tulypoihrix,  Bapaloiiphon, 
^m^ytonenia, etc.),  which  is  widely  distributed  in  the  moist  lowlands  of  Ceylon,  and  Is 
^KmM  uncommon  though  rarer  in  tbe  uplands,  wo  have  the  algal  filamonta  entangled  and 
^Hnletwoven  with  one  another,  su  as  to  form  wefts  of  varying  degrees  of  compactness 
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lat«  l.,U;  Plato  ll.fC;  Fig.  1,  the  lower  part).   ThiEarrHngeiueGt,uf  « 


o  retoijt.ioii  of  a 
a  the  abuTo  poinl  of 
■B  growth.    The : 
y  fall  oC  rain,  ntiil,  a 


aiilentblo  amount  of  air  butwoeo  the  filanientB,  nud  lieuce 
low  (viz.  respiration)  is  much  more  advuntageouB  than  an 
r  between  the  filamonta  woulil  probably  get  dislodged  by 
It  conaeijaence,  it  ia  often  in  no  way  manifest.   But  cerlali) 


a  take  special  precautions  t^i  prevent  tbe  frequent  dislodgoment  ul'  tbe 
r  growing  in  well-protected  situaliuus.  Such  forms,  owing  to  tlie  asBOcialed 
'  ' ,  bosidei  nccupying  the  interspaces  of  the  tuiglu,  t,\m  covers  its  whole 
9,  are  bliii»b-grey  or  bluish  in  colour,  awl  often  hflve  a  silvery  Appearance, 
c  c)uite  a  clinracteristio  feature  of  the  iKciiery  in  some  parts  of  Ceylou. 
I,  on  the  clay  eml>ankiueutH  round  Poradcniya,  1  commonly  found  a  brick- 
r  browuieh-red  tufled  growth  of  ScMiolhrij^  ia  all  ojtpoeod  situations, 
ilet,  wherever  the  embankment  was  more  or  lens  protected  by  an  overhanging 
ere  was  a  dense  tnngled  growth  of  Sligoaema  (near  SI.  minulam,  Hns».) 
g  this  characteristic  film  of  air.  Similarly,  on  the  black  rock  which  over* 
I  Dambuila,  it  is  a  species  of  Tott/pothric  which  iiresonta  this  ouriou* 
etl  feature,  being  more  or  less  restricted  to  patches  protcolod  by  overhanging 
It  forma  greenish  or  hluiab-green  or  almost  white  coverings  on  the  rock- 
^  having  the  apjiearance  of  fungal  growth,  the  varying  colour  no  doubt 
liu  aiiiouut  of  asHociuted  air.  The  algal  forms  BEhibiting  this  curious 
luenon,  however,  always  show  a  peculiar  incrustation  on  their  sheath,  which  in 
tse  was  due  to  carbonate  of  lime,  whilxt  in  others  it  was  unaflectod  by  acids, 
Is  nature  is  atlll  unknown  to  me.  Oue  fcek  inclined  to  associate  those  iu- 
UBtationa  with  the  retention  of  air,  but  what  the  relation  botwot'n  the  two  is,  I  am 
i  present  unable  to  tay.  In  any  case  the  air  is  held  very  tenaciously,  for  it  hau 
"  u  any  way  diajilaced  by  the  preserving  fluid,  wljicli  has  now  surrounded 
II  material  for  three  year?. 

t  Altliongh  probably  advantageous  from  tbe  respiratory   point  of  view,  tangled 
is  not  favourable  to  absorption  of  atmospheric  moisture,  and  consequently 
d  that,  wherever  the  air  is  huriiid,  tangled  growth  sooner  or  later  passes  over 
«  third  tyjie — tufted  growth  (Plate  I.,  D).*     In  a  tanglo  only  occasional  fib- 
id  out  to  act  as  capillary  threads  for  the  absorption  of  water-vapour  from 
d  consequently  this  typo  of  growth  retjuires  a  wet  substratum.    On  a  dry 
n   water-providon   cannot   be   adeqLiaio,   and    taagled    growth   will    b« 
Morer.var,  if  the  atmosphere  ia  damp,  the  water-vapour  in  the  air  will 
A  hydrotn.>pic  Rtimnlus,  and  a  number  of  threads  of  the  tangle  will  grow  out 
lUy  away  from  the  aubetratum.     These  tiiroads  will  eagerly  take  up  moisture, 
[I  exert  a  ilroog  hydrotr<>pic  attraction  on  neighbouring  threads  of  thu  tangle. 
rr  will  wind  their  way  round  the  already  outstanding  threads,  go  that  a  thick 
k-lilto  tuft  is  develop^  (cf.  Fig.  1}.     And  tlius  the  com  men  cement  of  tufted 
iwlk  is  establish tid.     One  very  often  finds  thick  tufted  growth  ariuug  from  a 
^t  boral  tangle  of  the  same  siiedes,  altiiough  soinetjmea  the  basal  tangle  Is  quite 
jslinguiakable.     From  the  preceding  remarks  it  will  hnvo  beisn  gathered  that 
a  Cyuiophyceu<  may  exhibit  either  tangled  or  tufted  growth  according  to  thu 
Dal   conditions;   this   is   the  case   with  species  of  the   genera.    Toli/potlirix, 
'lo,  Sligonema,  etc.    In  other  forma,  however  (Si/mpioea,  SchicothrixX  the 
tufted  habit  is  the  prevalent  one,  and  most  species  of  those  genera  do  nut  exhibit 
much  tangled  growth,  although  in  all  cases  there  if  [irobably  a  slight  tangle  at  tint. 
Such  purely  tufted  forms  generally  settle  down  on  a  tanglo  of  some  other  sjiecies 
a  Tbli/jibthrij!  or  Scijlottema,  cf.  Fig.  1). 
Tufted  growth,  although  at  a  distance  indistingnishable  from  a  tangly  gives 
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a  cliFiraoterUlic  stamp  when  viewed  from  near  at  haod.  When  the  tufw  aro  uiwcly 
placed  (as  in  Schizolkriii,  Tolypothrii,  stc.)  we  oblain  s  velvety  a])peanince,  rotalliu;; 
a  thick  and  soft  carpet,  and  such  growth  id  the  wet  scasoD  is  always  Mturaied  with 
water.  Id  some  apeclos  of  Symploca,  oa  the  other  hand,  each  tuft  appe^n  quite 
distinct  from  its  neighbour,  and  the  a|>pauraiice  is  in  strikiog  coutiMt  to  tlut 
preeoDted  by  the  dense  growth  of  such  foriua  as  SeJiUoifirix.  1  am  unable  to  si; 
whether  the  varying  types  of  tufEed  growth  are  due  to  conditions  presented  by  liic 
environment.  Dut  tufted  growth  in  itself  is  certainly  only  developed  under  the 
conditioUB  indicated  iu  the  preceding  {)aragraph ;  in  all  dry  localities  (e.g.  Aourad- 
hapoora,  Nagombo),  especially  if  both  wr  and  aubatratum  are  dry,  we  get  practically 
no  tufted  growth  except  in  particularly  sheltered  positions,  whilst  the  wetter  the 
district  the  more  abundant  dots  such  growth  become.  Tufted  growth  is,  indeed,  a 
natural  consequence  of  the  moist  heat  of  the  tropics  so  familiar  to  all. 

The  assumplioQ  of  tangled  growth  iii  thus  probably  due  to  the  needs  of 
respiration,  whilst  the  appearance  of  tufieil  growth  depends  on  the  necessity 
of  obtaining  a  better  supply  of  moisture.  The  fuurtb  mode  of  growth,  which  we 
will  call  the  stratiSt-d  one,  is  really  ouly  tufted  growth  which  has  duveluped  in 
a  certain  definite  way.  The  Alga  concerned  iu  Ihn  ca^es  which  1  obieivod  was 
generally  some  species  of  Tdypothrix  or  Scijtonema,  but  it  seems  probable  that 
other  genera  of  CyanopliycOiC  may  also  assume  this  habit.  In  the  strati&ed  mode 
of  growth  the  tufts  are  arranged  la  definite  strata  one  above  the  other,  tlie  tufis  in 
each  tier  projecting  out  slightly  beyond  the  tier  above  and  showing  a  more  or  lei^ 
marked  downward  inclination  (cf,  Plate  11.,  D. ;  also  at  a  few  points  in  Plate  1^  D.). 
It  is  not  of  very  common  ocouirencc,  and  is  found  mainly  on  upright  walla  or  tree- 
trunks  in  shaded  situations.  Such  stratified  growtli,  however,  when  developed, 
usually  forms  huge  coherent  sheets,  which,  with  some  care,  may  be  detached  as 
a  whole  (tlie  photograph  on  Plate  II.  is  made  from  a  small  portion  of  such  a  one). 
The  appearance  is  very  characteristic,  reminding  one  of  the  growth  of  some  Huaaea. 
The  essential  feature  of  this  habit  may  be  a  result  of  the  shaded  habitat  or  of  the 
special  conditions  of  moiisture.  In  such  extensive  tufted  growth  on  a  vertical 
surface  the  individual  tuTts  would  considerably  overshadow  one  another,  but  by 
the  growth  of  the  Alga  in  stratified  layers,  with  each  tier  piojecting  well  out 
beyond  the  one  ahove  it,  this  evii  is  somewhat  remedied.  In  some  caxa  tho 
projecting  portions  of  the  tufts  are  of  a  dilTerent  (brighter)  colour  than  the  inner 
shade.!  parts,  and  this  point*  to  illumioutiou  being  in  some  way  concerned  in 
[>ru<lucing  stratified  growth.  At  the  same  time,  it  also  seems  comprehensible  that 
if  a  large  extent  of  luftcd  growth  develop!",  it  is  advantageous  for  it  to  be  arr&oged 
in  downwardly  directed  tiers,  so  that  each  tier  may  caich  up  any  drops  of  mfnature 
(from  rain),  which  run  off  the  surface  of  the  one  above.  Stratified  growth  is 
found  mainly  on  substrata  which  do  not  furnish  much  water  themselves,  and  hence 
it  depends  to  a  great  extent  on  the  supply  of  water  from  the  atmosphere.  I  should 
think,  however,  that  illumination  plays  the  more  Important  part  in  determining 
the  stratified  habit. 

We  may  now  pass  on  to  consider,  in  slightly  greater  detail  than  has  been  done 
as  yet,  tho  mode  of  succession  of  these  different  types  of  growth,  and  the  way  in 
which  they  prepare  the  ground  for  hiijher  vegetation ;  a  few  more  words  may  tdfa 
be  said  on  the  habitats  in  which  they  are  customarily  found.  In  the  first  place, 
we  may  note  that  tie  only  truly  successful  forms  iu  the  subaerial  algal  vegetation 
of  the  uplands  are  the  highly  mucilaginous  adheuve  species,  briefly  discusaed  on 
p.  613.  'i'ufted  and  tangled  growth  is  rare,  being  practically  absent  on  tree-tnuks, 
where  the  Bryophytcs  aud  Lichens  are  too  strung  for  them.  Rooks  are  oflea  with- 
out any  olt'^  covering,  but  tangles  are  sometimes  developed  on  such  subettato. 
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la  the  lowlands  the  hard  aoioolh  bark  of  many  trees  forms  au  iinaLiiUbLe 
nbatratum  for  aaythiog  but  adhesive  growth.  But  ia  the  vet  regions,  where  ihers 
are  vei?  heavy  downpours  of  rain,  adhesive  forms  will  find  a  diSiculty  iu  setiling 
down  on  exposed  substrata  owing  to  the  scouring  effect  of  such  rainfall.  This 
probably  sxptains  how  it  is  that  even  in  very  damp  distriols  in  the  lowlands  tree- 
trunks  are  often  almost  destitute  of  an  algal  covering.*  Should  adliewve  forme, 
however,  obtain  a  foothold,  they  may  ultimately  make  the  substratum  sullabls 
for  tangled  or  tufted  growth,  as  is  not  uncommonly  seen  where  there  is  some  pro- 
tection from  the  action  of  the  rain.  Decayed  trunks,  of  course,  afford  a  much  better 
ba«e,  and  vie  with  an  embankment  in  the  richness  of  the  algal  covering.  On  such 
soft  substrata,  and  particularly  on  an  embankment,  there  is  often  no  adhesive 
growth  at  all,  eapeeially  if  the  surface  is  at  all  rough  and  cmmbly.  Tangled  giuwth 
is  very  successful  here,  and  since  it  undoubtedly  helps  to  bind  Ibo  clay  of  an 
embankment  together,  it  will  stretigthea  the  latter  to  resist  the  eCfecIs  of  rainfall. 
Smooth  objects  such  as  walls,  rooks,  and  some  kinds  of  ombunkmcnts  arc  invariably 
culooised  by  adhesive  growth  at  first,  and  this  gradually  |irci>nres  the  ground  fur 
other  forms. 

The  rolonizalion  of  large  smooth  ruck-surfaces  seems  particularly  interesting, 
and  I  will  describo  a  few  observatluns  made  on  the  rock  leading  up  to  the  tonk  at 
Nalande,  The  flriit  forms  to  obiain  a  foothold  are  red-coloured  gelatinous  species 
(belongiog  to  thegenera  GliroeapKt,  Aphawiaipia)  of  tlio adhesive  type  (small  Lichoiia 
are  also  important) ;  these  occupy  every  little  crevice  in  the  rock,  giving  its  surface 
quite  a  red,  gtanoUr,  speckled  appearance  at  certain  points.  These  places  terve  as  a 
centre  for  the  growth  of  Phornidivni  (P.  laminofum  (Ag.), Gom.), another  adhesive 
furm,  wliich  develops  huge  thin  lapery  films  covering  large  portions  of  the  rock- 
surface,  as  well  as  for  small  tangles  of  other  filamentous  species  (cbiofly  Scytvnema), 
which  at  divoraa  points  constituted  a  slippery  covering  on  the  rock,  making  its  ascent 
»  by  no  means  easy  matter.  In  some  cases  the  tangle'of  Scytonema  was  developed 
directly  on  the  PkormidiMm  as  a  base,  or  the  latter  bore  a  tangled  growth  of 
Tiilt/pothrix  from  which  very  definite  tufts  arose.  These  tufts  here  and  there  even 
showed  signs  of  strati fi cation,  Bero  we,  therefore,  have  an  Interesting  succcHsion  of 
the  different  types  of  growth,  and  these  diverse  forms  undoubtedly  have  a  slow  but 
sure  dibintegraling  action  on  the  rock.  In  dry  weather  they  shrivel  up  more  or 
Ies8,  thus  becoming  dclaobed  from  the  rock-surface,  and  at  the  time  of  my  visit 
(towards  the  end  of  the  dry  season)  there  were  numerous  detached  patches,  each 
with  a  small  amount  of  soil  adhering  to  it,  lying  about  on  the  surface  of  the  rock. 
In  this  way  the  latter  is  gradually  prepared  for  vegetation  of  a  higher  type,  although 
at  most  points  matters  have  not  as  yet  got  beyond  the  sls^  describeil. 

The  stages  in  the  colonisation  of  walls  arc  alse  often  easily  followed  up,  and 
two  cases  of  this  kind,  noticed  at  Trinconialie  and  Kurunegala  in  Ceylon,  may  be 
briefly  referred  to.     The  wall  at  Trincomalie  was  an  ordinary  whitewashed  one, 


*  It  may  bo  pointed  out,  however,  that  the  difficulties  of  t'oloniiatiuu  of  a  tiee- 
trnnk  may  vary  very  conBiderably  with  the  nature  of  the  bark,  A  furrowed  Lark  must 
constitute  a  much  more  favourable  substratum  in  most  cases  than  a,  smuoth  one,  and 
n  great  deal  probably  also  depends  on  the  abaoiptlve  capacity  of  the  superficial  layer 
of  the  burk  for  water.  That  the  piuhlom  ia  nut  quite  a  simple  uue  is  ehowrj  by  supi'i- 
fioiai  observations  on  the  diatribnlion  of  rituroooecui  in  our  country.  Thus,  in  a 
country  laue  not  far  from  London,  we  have  a  mora  or  less  continuous  row  of  roadside 
trees,  consisting  of  pines  and  elms  in  almost  equal  numbers,  with  a  few  intermingled 
ashes.  The  trunks  of  the  pines  are  completely  destitute  of  algal  oovering,  whilst  a 
rich  growth  of  PUaroooeeui  is  found  ou  most  of  the  elms  and  ashes. 
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overshadoweil  by  a  luxuriant  growth  of  trees,  and  was  almost  completely  cuveml 
by  a  dense  carpet  of  blue-green  Alg®  and  Mosses,  the  former  often  grpynng  in 
definite  vertical   lines  corresponding  to  the  drip  of  water  from  the  trees  above. 
Such  dense  algal  growth  is  rather  unusual  in  the  dry  northern  half  of  Ceylon,  ami 
no  doubt  its  exceptional  occurrence  in  this  case  is  to  be  accounted  for  by  the 
sheltereil  situation  of  the  habitat.*     At  the  base  of  the  dense  tufts  and  tangles 
constituted  by  the  main  mass  of  the  algal  growth  one  could  just  detect  remains 
of  the  adhesive  forms  (members  of  Chroococcacece),  which  had  prei)ared  the  way 
for  the   subsequent   vegetation.    These  were  followed  by  a  tangle  of  Scytonema 
javanicum  (Kutz.),  Born.,  which  very  soon,  however,  raised  its  filaments  into  tufts, 
and  at  many  jwints  along  the  wall  these  tufts  showed  a  well-marked  stratified 
arrangement,     llere  again  we  have  all  four  forms  of  growth  following  in  succession, 
but  three  of  them  are  due  to  the  same  Alga  (8.  javanicum).    At  Kurunegala  much 
the  same  was  observed.     At  the  base  a  tangle  of  dead  filaments  of  a  Tolypoihrix^ 
with  an  admixture  of  unicellular  adhesive  forms,  probably  the  survivors  of  the 
first  algal  growth  at  these  points.     Above  that,  tangles  of  living  filaments  of  the 
Tolypolhrix,  which  in  most  places  had  passed  over  into  a  dense  velvety  covering 
comix)sed  of  very  uniform  tufted  growth.     The  latter  had  become  colonize<i  by 
a  few  small  Mosses,  which  were  being  entwined  by  the  filaments  sent  out  by  the 
basal  tufts  of  TolypothrixA     This  is  an  exceedingly  interesting  relation,  which  was 
frequently  met  with,  and  requires  a  brief  discussion.     Small  Mosses,  or  Liverworts, 
almost  invariably  settle  down  on  the  subacrial  algal  growth,  as  soon  as  the  latter 
attains  a  certain  degree  of  thickness,  aiid  may  be  seen  as  little  bright  green  patches 
on  the  dark  background  formed  by  the  Alga.   These  Mosses  are  always  more  or  less 
saturated  with  water,  and  thus  exert  an  attractive  influence  on  the  Alga  below. 
Filaments  grow  out  from  the  latter  and  wind  their  way  round  the  Mos.s,  and  as 
their  number  increases  the  Moss  of  course  tends  to  get  smothered.     Its  only  way  of 
saving  itself  is  to  grow  on  in  front,  and  thus  escai)e  the  attacks  of  the  Alga.     The 
latter,  however,  slowly  but  surely  follows  up  its  advantage,  and  in  this  way  a  thick 
stratum  of  vegetable  growth  accumulates,  forming  a  humus  on  which  small  ferns, 
etc.,  soon  settle  down.     This   i)rocess  is   probably  of  great  importance   in   rajiid 
colonization  of  a  substratum.     In  son)e  cases  I  have  seen  the  same  relation  hold'ng 
good  between  the  isolated  tufts  of  a  Symploca  and  the  basal  tangle  of  a  To!yi)o(hrixj 
etc.,  on  which  it  had  settled  down  (Fig.  1),  and  here  again  the  activity  of  the  two 
forms  no  doubt  leads  to  the  accumulation  of  a  considerable  mass  of  algal  substance 
in  a  relatively  short  space  of  time. 

Tlie  arrangement  of  the  algal  growth  on  the  wall  at  Trincomalie  in  definite 
vertical  lines  determined  by  the  drops  of  moisture  falling  from  the  trees  above  is 
a  common  i)henomenon,  noticeable  even  on  the  tree-trunks,  etc.,  in  temj.»crate 
regions,  and  i)articularly  striking  in  some  of  the  hothouses  at  Kew  (cf.  Piute  I.,  B). 
The  distribution  of  moisture,  however,  also  determines  other  peculiarities  of  the 
mode  of  growth  of  the  subaerlal  Alga;.  In  the  case  of  rugged  vertical  surfaces  (such 
as  a  rough  wall)  moisture,  of  course,  collects  most  readily  around  the  outstanding 
lx)intH,  and  these  are  tlic  first  to  become  colonizetl  by  algal  growth.  In  sheltereil 
situations  this  state  of  affairs  often  obtains  for  a  considerable  length  of  time  before 
the  whole  surface  becomes  overgrown.  On  the  other  hand,  if  the  rough  surface 
be  horizontal,  we   very  frequently  find  small  gelatinous  colonies  of  one  or  more 


*  It  is  net  quite  impossible  that  the  richness  of  this  growth  is  also  partially  due  to 
the  neighbourhood  of  the  sea.  The  presence  of  such  a  huge  mass  of  water  must  lead 
to  i^realcr  hnmi<lity  of  the  air. 

t  or.  Fritsch,  loc.  cit.,  fig.  2. 
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unicellulw  forma  Hettrmg  down  maiuly  in  Ibo  eKCBTalions  wLicli  roceivo  nicnt  water 
(c£  wliat  was  saiil  above  aUout  the  rock  at  Nalande).  These  colonies  uro  often  not 
much  lirger  than  a  pin's  hcail,  nnd  in  Iho  case  of  a  rock  are  so  firmly  lodged  in  thu 
small  hollowH  tliat  they  arc  not  ea^y  to  rcmoTe.  They  Ibrm  centres  from  which 
I  lie  gcowHi  eitends  outwards.  The  growth  of  e]iiplij!loua  Cyanophycuu  (tea 
riatu  IL,  A  and  B)  also  fnmiabcB  frequent  eianijileB  of  the  iiiipt^rtanco  iil  luoixture 
r<^r  the  gruwth  of  these  funns.  Thuo  in  the  case  of  the  leaf  u{  Anthuriwm  radiaini 
shown  iin  Plate  11.,  A,  the  AIgn  is  trvidcntly  crowded  into  the  lower  (orlinna 


»liM^  turn  uT  A  Umi^aca  (Ilia  Oark  nIuAii  nun)  bive 
ihe  buftl  luiffi?  ^  n(ypfilhrix  ara  ^H'ludlng  tbcfr  Hay 

lot  otiglibaorlns tofla. 


(i.e.  those  nearest  the  driji-tip)  uf  the  clmnnelE  formei  by  the  deeply  rurrDW<<d 
Teina.  Tliess  are  the  parts  of  the  leaf-surface  which  nre  continually  draining  off 
the  excess  of  moisture,  and  the  latter  comes  to  braclit  Ihc  Alga  concerned. 

Ab  an  outcome  of  what  lias  been  described  in  the  i>receding  pnges  wo  see  that 
Hubai-'riBl  algal  growth  in  tlie  tropics  gives  Itx  oivn  [>ecu!iar  character  tu  the  scenery 
in  inany  regi<.in><,  and  probably  plays  a  very  importaut  part  in  the  progressive  culoni- 
nation  of  exposed  surfaceEi.  TheE<e  Alj^ie,  which  hu  roailily  settle  down  on  almost 
Hny  object  when  the  conditions  of  miniature  and  lempcrittute  arc  faTourshIo,  are 
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ceftttinly  in  large  measure  the  ageula  to  which  the  tropioa  owe  the  wealth  of 
vegeUUoQ  OQ  ever;  avoilahls  substratum.  The  rapidity  with  which  colonization 
is  effected  is  often  striking.  I  remember,  on  mj  arrival  in  Colombo,  uoticlDg  a 
newly  whiKtvashed  wall  absolutely  destitute  of  viBJhle  traces  of  algal  growth.  I 
puaacd  this  wall  again  lees  than  a.  week  later,  and  it  bore  a  bright  blue-greeo  film  nf 
•■ime  Otdllaria,  although  still  uncovered  at  many  points.  Three  weeks  elapsod 
before  I  again  saw  it,  but  now  it  was  one  blue-green  film  with  practically  none 
of  the  whitewiwh  risible.  Careful  examination,  morenrer,  showed  that  tnngira  were 
sppeikring  at  a  few  pointH.  When  I  left  the  island  about  three  months  after  my 
arrival,  the  wall  was  nearly  completely  covered  by  tangled  urowih,  and  at  many 
poinu  tufts  bad  ariEeti,  whilst  small  Mosecs  were  already  growing  on  the  tangle.  I 
am  informed  that  in  the  damp  hothouses  at  Rew  newly  whttew.islied  walls  tend  to 
become  covered  with  a  thin  film  of  blue-green  Algte  in  about  six  weeks,  although 
the  length  of  time  required   varies  according  to  the  temperature  and  degree  of 


I  am  not  suEBcienlly  familiar  with  difitricta  having  a  heavy  raiofall  in  our  parts 
of  the  world  to  say  whether  algal  groivth  ever  plays  the  same  sort  of  part  it  does  in 
the  damp  tropics,  hut  1  should  think  not,  for  the  stimulating  edect  of  the  high 
temperature  is  wanting.  Gelatinous  adhesive  forms  may  sometimes  develop  in 
quantity  on  a  rock-surface,  etc.,  when  the  latter  for  some  reason  is  excepUonolly 
moist,  but  I  have  never  seen  other  kinds  of  growth  in  any  amount.  This  tallies 
with  the  prevalence  of  gelatinous  Algte  in  the  subaerial  algal  flora  of  tlie  uplands 
of  Ceylon  (cf,  p.  533),  which,  although  they  have  a  high  rainfall,  of  course  have  a 
relatively  low  average  temperature  (mean  annual  temjierature  a  little  over  60°  Fabr.). 
I  hope,  subsequently,  to  be  able  to  study  subaerial  algsl  growth  in  damp  regions  in 
Europe,  but  for  the  present  must  refrain  from  further  observations  on  this  subject. 
No  doubt  the  experience  gained  in  the  tropics  will  be  of  immeose  value  in  interpret- 
ing the  problems  presented  in  temperate  regions,  and  the  study  of  this  subject  could 
nut  have  been  commenced  in  a  better  field  th>tn  is  to  he  found  in  the  damp  tropics. 

The  CyaDOpbyce«,  io  fact  all  auboerlal  Alga?,  may  be  described  as  semi-aquatics. 
They  still  require  more  or  less  frequent  saturation  with  water  for  auccesaful 
development,  and  consequently  they  can  only  play  an  important  part  where  the 
substratum  is  periodically  very  moist,  or  tlio  relative  humidity  of  the  air  high. 
Hauy  subaerial  Algte  have  got  over  this  difliculty  by  uudorgoing  symbiotic  com- 
bination with  a  Fungus  to  form  a  Lioliou.  Within  the  mycelial  weft  of  iba  Fungus 
the  Alga  Gods  adejuato  protection  from  desiccation,  whilst  the  Fungus  is  much 
better  equipped  to  collect  such  moisture  as  the  substratum  may  afford,  and  to  pass 
purt  of  it  on  lo  the  Algn.  And,  consequently,  the  ordinary  growth  on  rocks  and 
tree-trunks,  etc.,  in  temperate  regions  is  nearly  always  of  the  nature  of  a  Lichen. 
I'^vpryone  is  familiar  with  the  muny-hued  Lichm- covering  on  the  rocks  ia  the  high 
Aljis,  etc.,  and  much  the  same  sort  of  growth  is  of  course  often  to  be  seen  on  the 
trunka  of  our  forest  trees. 

We  may  now  brielly  consider  certain  cases  illustrating  the  rSU  of  aquatic  Algee 
in  preparing  ground  for  higher  vi^etation,  but  the  data  I  have  to  ofiTer  on  this  side 
of  the  subject  are,  I  fear,  rather  meagre.  The  action  of  such  oquatic  Algai  ia  in 
great  part  ii  manuring  one,  but  in  some  coses,  at  least,  they  help  in  the  accumulation 
of  a  soil  or  in  the  absorption  of  moisture,  which  comes  to  beneBt  the  higher 
vegetation  growiug  Mnidst  them.  Cases  of  this  kind  are  described  by  Welwitsch 
and  W.  and  G.  S.  West.     The  former  "  deals  with  the  abundan 
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Sci/tonema  (  =  Forphtfrosiphitn  yotarisit)  in  llic  damp  sandy  oiil>er  Tiltcy  of  Hit 
Cunnjia  rivef  (Angola).  Accordiag  lo  llik  observer,  it  "frequently  exlenils  ■ 
the  wide  moadowf,  elosely  spread  liko  &  net  over  tlie  soil,  inlargrown  with  the  other 
herbs  and  sraaJlor  Bhrul>«.  Tliroiigh  its  hyjtroBCOjttc  nature,  it  eagerly  absorbs  Ibe 
atmospheric  moisture  during  the  dewy  nights,  affording  by  this  means  a  rerresliiii^ 
protection  to  Ihe  roots  of  mduy  other  und  larger  plants  duiiag  the  glowing  heal  or 
the  following  day.  The  growth  and  thriving  of  the  numerous  sninll  Phanocj- 
gamous  plants  iu  those  places  is  conditjonal  vn  the  oo-|>rescnc<i  of  the  pruUlic 
Scj/lonema."  In  citing  this  description  of  Welwitsch'a,  Messrs.  W.  aiid  O.  S.  West  • 
refer  to  analogous  observations  maiie  by  tliem  on  the  ssjidy  heaths  of  the  souUi  unil 
some  parts  of  the  north  of  England.  According  lo  their  account,  "nt  tlie  drier  and 
hotter  iwriods  of  the  year,  thickly  matted  sheets  of  Zygnema  tricrtortim  a 
found  extending  over  wide  {stebes  of  atinost  bare  mLud,  niund  such  plants  as 
Drotera,  Carieea,  etc.  These  interlacing  masses  have  great  absorplive  capacity, 
greedily  taking  up  wsl«r ;  it  is  also  liighly  probable  that  they  proloct  and  render 
the  growth  of  other  planls  more  possible  by  ri'gulaling  the  moisture  of  the  surfwo 
Boit.  It  is  intentsdng  to  note  that  Zj/gnema  eriatorum  is  found  inieraiixuii  in  sniiU 
<|Uanlity  with  tho  Porphyrosiphon  I^olariaii,  whioli  covers  bucU  extensive  art«s  in 
Angola."  Id  both  of  the  cases  quoted,  1  think  it  probable  that  the  Alj;a  lias  an 
im))ortant  manuring  effect  un  the  soil  in  addition  to  the  other  functions  indlcKlcd. 

I  will,  in  the  first  placo,  dcscriiw  a  similar  case  froni  a  salt  luaish  in  tlie  Buucbe 
d'Enjuy,  in  Brittany.  Extensive  vegetatioo'Studics  have  been  carried  oa  during  Ihe 
past  three  summers  at  Erquy  by  tiic  staff  and  students  of  the  Butanical  DepArt- 
mmt.  University  College,  London,  and  in  this  connection  certitin  obserratiousor* 
preliiuinary  nature  have  been  mode  on  the  inSueiice  of  the  abundant  niga)  growth 
on  the  colouixatlon  of  new  ground  in  the  marsh.  Bcatlered  all  over  the  hitter  a 
small  pools  of  varying  size — the  pans.  According  to  tlie  level  they  aocup>',  these 
pans  are  more  or  less  frequently  overrun  by  the  tides,  and  their  water  is  conaequi-Llly 
brackish.  They  harbour  a  rich  growth  of  lihixodoninm  and  Lynghyn,  often  Inler- 
mingled  with  abundant  colonies  of  CAroococnu,  etc.,  and  Diatoms ;  ii 
the  Rhizorionium  predominates,  in  others  the  Lyngbya.  1  he  algal  growth  is  often 
very  thick,  and  when  tbia  is  the  case  Dear  the  shallow  edges  of  a  pan,  the  algal 
weft,  together  with  the  mud  and  sand  silled  up  between  its  Slamenta,  gradually  forms 
a  soil  on  whicli  Salicontia  and  subsequently  Stucda  settle  down.  Id  this  way  s< 
of  the  pans  apjieftr  to  be  slowly  filling  nj),  and  are  becoming  pojnilated  by  Iha 
neighbouring  marsh-plants.  It  Is  not  quite  ini|iossible  that  some  of  the  paiui  thi 
selves  aro  due  to  the  operation  of  tlie  same  sort  of  rilting-up  proocas  on 
tribniaries  of  the  river,  which  passes  tliroiigL  tlie  marsh.  M'>reover,  In  wholv  ai 
of  tlie  marsh  the  soil  Is  rich  in  filaments  uf  Rhvioelonium  or  I.ynghya,  ihceo  filaiiisnts 
being  more  iir  less  ducayol  and  giving  the  sand  or  mud  n  dark  black  colour.  The 
brackish  Algn  at  Krquy  thus  appear  to  play  on  important  i>arr,  iiot  only  ii 
formation  of  new  soil,  but  as  hurous-pi'oducers.  In  many  parts  of  the  marsh 
the  Shiiudimium  also  fonns  a  bright  jtroen  weft,  covering  the  soil  and  ramifying 
through  the  superficial  strata  for  long  distances  in  a  way  e%'idonlly  comparable  lo 
the  cases  defcribe.1  by  Welwitsch  and  Messrs,  W.  and  G.  S-  West,  Such  a  covering 
probably  affords  an  excelieut  moist  substratum  for  the  growth  of  the  high« 
vegetation.  Moreover,  almost  every  tide  will  probably  deposit  a  small  amount  of 
mud  and  sand  on  the  surface  of  the  Alga,  and  tlic  latter  will  thus  gradually  betom* 
embedded.  The  buried  portion  will  form  humus  by  decay,  whilst  fresh  bronche* 
from  the  Alga  will  continue  the  growth  on  the  surface.  The  soil  thus  formed 
coUKtitutes  ft  block  evil-smelling  sandy  mud,  owing  to  the  decomposing  algal  ' 

*  Jourtuil  I)/  Bitlaiiy,  vol.  S5,  ItJ!)?.  pp. 
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siibstaace.  Borings  buve  shown  that  strata  of  a  Bicaibr  blnclc  Htinijy  character  are 
present  at  varying  depths  below  tho  proacut  level,  niid  they  no  doubt  testify  to  the 
occurreoca  of  simiUr  processes  b)  those  luentiraied  above  at  oarlior  jteriods  in  the 
history  of  the  iiuirsh. 

We  may  next  notice  souiewliat  analogous  phenomena  recently  described  by 
W.  Q.  SiJiith.*  In  dealing  with  the  vegetAtion  of  sandy  shores  and  sand-dunes  in 
the  b<it*nieal  survey  of  Forfar  and  Fife,  he  mentioua  how  "  the  hollows  or  troughs 
between  the  dune-riilgei  nearest  the  sen  are  sandy  flats  devoid  of  vegetation  and  still 
liable  to  iniinilntioD  at  high  tide.  When  completely  enclosed  by  protecting  ridges, 
the  dune-holkiWB  become  occasional  jiools  of  ralii-water,  where  fine  iluKt  and  organic 
materials  collect.  Tlte  catch-wator  hns  as  its  first  vegetation  evanescent  growths 
of  &limy  bluG-green  and  green  Algie,  which  aid  in  consolidating  the  bottom,  ami  odd 
to  the  organic  matter  till  the  soil  is  impervious  enough  to  retain  water  throughout 
the  winter  and  spring."  This  recalls  Moss's  duscriptiuu  of  the  formation  of  moor- 
pan  on  the  edges  of  many  of  Ihe  cotton-grass  moors  of  the  Pennines.t  Buch 
moor-iuva  is  "  iDitiated  by  the  growth  of  slimy  Algte,  of  Lioheiis,  of  small  Liverworts 
...  on  the  bare  earth  and  at  the  bases  of  the  stems  of  the  larger  plants,  .  ,  .  Over 
tlie  remains  of  the  jian-forming  plants  tho  creeping  sterna  of  heath-plants  spread ; 
and  seedlings  of  the  shrubby  benth-plants  also  begin  to  grow."  Both  of  those  cases, 
though  not  directly  comparable  to  tho  phenomena  observed  at  Erquy,  are  iiarallel  in 
their  nature. 

My  friend,  Mr,  L.  A.  Booille,  has  kindly  drawn  niy  attention  to  b  very  striking 
ex3m|ilo  (if  accumulation  or  algal  growtli  leading  to  tlie  production  of  a  crust  on 
the  soil  This  crust  consists  of  a  curious  substnnce  resembling  elastic  bitumen, 
and  is  found  on  the  surface  of  the  ground  in  South  Australia.  It  is  apparently 
derived  by  drying  and  other  changes  from  an  accumulation  of  gelatinous  Algr, 
IKatomti,  etc.  A  similar  deposit,  which  seems  to  be  due  to  a  member  of  the 
CTinophycen,  has  been  found  in  tropical  Africa.  1  refrain  from  further  discussion, 
BH  a  description  of  these  cases  has  just  been  imblishod  in  the  Kew  JBullelin.X 
Earlier  accounts  of  tho  Australian  dejmsit  are  ti>  bo  found  in  articles  by  W.  T, 
Thii^lton  Dyer^  and  J.  It.  Jackson, || 

I  made  somewhat  simikr  observations  on  some  of  Ihe  tanks  or  irrigation^ 
reservoirs  in  Ceylon.  During  the  dry  season  the  water-surface  often  shrinks  to  a 
small  fraction  uf  its  original  area,  and  n  large  portion  of  the  bottom  of  the  tank 
becomes  ex|iosed.  This  Idtter  appears  as  a  soft  black  mud  near  tho  water's  edge,  but 
further  away  ia  hard  ond  cakey,  licing  traversed  by  cracks  running  in  all  directions. 
The  softer  portion  often  bears  a  considerable  quantity  of  algal  growth,  which  gets  on 
well  untU  thlH  mud  also  dries  up.  The  hard  cakey  jiart  away  from  the  water's  edge 
always  thaws  remains  of  algal  growth,  and  its  substance  is  generally  found  to  be 
impregnnte<l  with  algal  filaments  to  some  slight  depth  (1  or  2  inches).  The  surface, 
moreover,  is  often  covered  with  abundant  bleached  remains  of  higher  aquatics  (e.g. 
at  Lake  Kanlelai),  so  that  this  hard  ground  is  well  manured.  In  spite  of  this,  it  is 
only  ran-ly  found  to  bear  n  growth  of  higher  terrestrial  jjlanls.  This  is  no  doubt  due 
to  the  dried  substrattiui  and  strong  insolation  of  the  tro|)ical  snn,agiUDSt  which  there 

'  SixUM  flaographicai  Mi<g>i:ine,  vol.  81, 190S,  p,  61). 

t  OTajTtiphiealJmimal.Mty,  lB04,p.  10  (sppanileoopy). 

t  L.  A.  Doodle,  in  'Boltetln  of  Miscellaneous  fuformntion.  Royal  Botanic  Qardena, 
Ke«,'  No.  5,  1907,  pp.  145  at  seq. 

§  "On  a  8ub*l4uuxi  known  as  'Austmiinn  Caoatchouc,'"  Jimrnal  of  ib/'iny,  Xow 
Scr.,  vol.  1,  IST^,  pp.  103-lOtj.  Li  this  pajier  a  number  of  similar  cases  are  also 
mrntiODcd  (pp,  101,103). 

II  "  Coorongite,  or  Mineral  Cnoutchouc  of  South  Australia,"  Pharm,  Jiium,  iiivl 
Trnni.,  Srd  Hijea,  vol.  8,  1871  -72,  i>p.  703  el  teq. 
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are  no  means  of  protection.  In  some  few  of  the  tanlts,  however,  the  hdght  attained 
by  the  water-level  in  the  wet  season  is  decreasing  for  some  reason  or  other,  and 
certain  portions  of  the  bottom  near  the  edge  of  the  tank  are  permanently  exposed. 
These  ultimately  become  colonized  by  quite  a  rich  growth  of  land-plants,  which  no 
doubt  by  their  progressive  advance  are  able  to  overcome  the  difficulties  of  a  dried 
substratum  and  intense  insolation,  and  find  favourable  conditions  in  the  well-manured 
soil.    Similar  phenomena  on  a  smaller  scale  are  common  enough  in  Ceylon.* 

In  our  parts  of  the  world  the  same  thing  may  be  seen  in  the  gradual  encroach- 
ment of  marsh-plants  on  a  piece  of  water.t  Sinking  of  the  water-level,  of  course, 
always  takes  place  in  a  hot  summer,  and  if  the  water  concerned  is  shallow,  a  certain 
amount  of  the  bottom  will  become  exposed.  The  area  thus  exposed,  however,  is 
not  subjected  to  such  extreme  conditions  as  obtain  in  the  tropics ;  especially  if  a 
considerable  mass  of  water-plants  is  left  by  the  retiring  water,  the  exposisd  strip  will 
tend  to  remain  somewhat  marshy  in  character,  and  will  therefore  be  invaded  by 
marsh -plants.  If  exposure  is  sufficiently  long  to  enable  the  latter  to  obtain  a  proper 
footing,  most  of  them  will  hold  their  own  even  after  the  return  of  the  water.  The 
growth  of  water-plants,  and  more  particularly  of  filamentous  Algas,  between  the  bases 
of  the  stems  of  these  marsh-plants  and  the  sediment  washed  in  amongst  the  former 
will  gradually  cause  silting  up,  and  the  marsh  will  become  more  pronounced.  Of 
course,  it  frequently  happens  that  a  considerable  rise  of  the  water-level  takes  place, 
and  makes  matters  impossible  for  the  marsh-plants,  which  then  have  to  retire  to  their 
own  ground.  Good  examples  of  this  kind  may  be  seen  on  Sheen  Common,  Rich- 
mond. A  number  of  the  small  pools  there  show  a  constant  struggle  between  the 
water  and  these  marsh-plants,  resulting  now  in  the  victory  of  the  one,  now  in  that 
of  the  other ;  but,  as  far  as  I  can  see,  in  this  case  it  never  leads  to  an  end. 

One  of  these  pools  on  Sheen  Common  shows  another  phenomenon,  which  is  of 
interest  to  us  here ;  and  I  was  able  to  study  several  examples  of  the  same  kind  in 
Ceylon.J  I  refer  to  the  formation  of  deposits  of  reddish-brown  hydroxide  of  iron, 
which  often  accumulates  in  very  considerable  quantities  on  the  bottoms  of  pcwla, 
whose  waters  contain  a  certain  amount  of  dissolved  iron  salts.  There  is  a  remarkable 
uniformity  in  the  algal  flora  of  such  pools,  which  are  characterized  by  containing  an 
often  very  abundant  Conjugate  flora  (species  of  Spirogyra,  Zygnema^  PUurotmnium, 
Closterium,  Netrium),  as  well  as  forms  like  (Edogonium^  Ulothriao  and  Diatoms 
(species  of  Pinnularia^  Navicular  SurireHa,  Synedra,  lunaris)^  The  filamentous 
Alg89  and  larger  water-plants  occurring  in  these  pools  ah  generally  found  to  have 
their  filaments  coated  by  a  granular  or  filmy  covering  of  this  ferric  hydroxide,  so 
much  so  that  they  are  often  completely  obscured,  lliere  seems  no  other  way  for 
accounting  for  this  investment  than  by  assuming  that  it  owes  its  presence  on  the 
surface  of  the  plant-growth  to  the  metabolic  processes  of  the  latter ;  probably  the 
dissolved  iron  salts  in  the  water  are  oxydized  by  the  activities  of  the  plants,  and 
are  then  precipitated  as  insoluble  ferric  hydroxide.§  As  the  latter  accumiilates  it  will 
sink  down  to  the  bottom  of  the  piece  of  water,  thus  giving  rise  to  a  characteristic 


*  A  very  striking  case  (that  of  Lob  Nor  in  Central  Asia)  of  an  analogous  kind  is 
mentioned  on  pp.  462,  463  of  the  Geogr.  Journal,  vol.  ^7,  190§  (discussion  by  Sir  T. 
Holdich  of  Scott  Elliot's  paper). 

t  Of.  PawBon,  "Water-plants  as  Land-winners,"  NaturalUty  No,  511,  1898;  also, 
Moss,  loc.  city  p.  6  (separate  copy). 

X  Cf.  Fritsch,  Proo.  Buy.  Soc.  London ,  Ser.  B,  vol.  79, 1907,  Sect.  6  (ii.),pp.  236  ei  teg. 

§  Similar  deposits  are  known  to  be  formed  as  a  result  of  the  activity  of  Iron-bacteria. 
Such  Bacteria  may  also  to  some  extent  bo  concerned  in  the  case  described,  although  in 
eariy  stages  at  least,  they  were  not  found  to  be  present.  Cf.  also  Hanstein,  in  Sits.  her. 
d,  Niederrhein.  Qe$.  Bonn,  1878,  pp.  73-76. 
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granukr  deposit.  The  plant-gronth  in  the  water,  moreoTer,  as  it  dies  awaj  will  fall 
to  tbs  bottom,  and  bring  n  further  mBsa  of  reddish-brown  hydrotido  with  it.  In 
Ceylon  I  observed  many  different  pools  auggeeting  different  stages  in  ttiis  process. 
Some  bad  no  bottom -deposit  at  all,  but  merely  a  red  fiocculent  or  filmy  covering  on 
the  aquatic  vegetation ;  in  others  tliere  was  a  certdn  amount  of  deposit  in  addition  to 
aa  abundant  co'cring  on  the  plant-growth.  The  final  stage  is  found  in  pools  with 
a  thick  red  deposit  all  over  the  bottom,  but  little  or  no  macroscopic  plant-growth, 
Jt  appears  ta  though  uxteDsiro  accumulation  of  the  deposit  leads  to  onfnvourabJe 
conditions  for  the  continuiince  of  vegetation,  allbough  in  tlie  absence  of  consecutive 
ubservntions  of  the  same  pool  it  is  difficult  to  say  wlietber  this  is  a  passing  pliase 
or  not.  In  tha  Sheen  Common  pool  above  mentioned  accumulation  of  the  red  deposit 
is  going  on  steadily,  and  has  at  sundry  times  appeared  to  have  a  very  depressing 
a  the  algal  vegetation,  although  a!<  yet  the  latter  has  generally  manageil 
I  hope  to  be  able  to  study  this  interesting  subject  in  greater  detail 
squently ;  a  few  more  facts  about  it  are  contained  in  my  general  paper  on  the 
B  of  Ceylon  (Im.m;.). 

B  a  gradual  shallowing  of  the  piece  of  water, 
9  here.     We  have  the  formation  of  a 


^KlgBO 

^P    Buc 
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Buch  deposJiB  must,  of  course,  involve 
•nd  from  this  point  of  view  they  inters 
peculiar  kind  of  soli  as  a  result  of  algal  activity. 

Fioally,  I  desire  to  brieBy  refer  to  an  interesting  occurrence  of  tcrrtatrial  Alg» 
on  the  seashore  in  many  parts  of  Ceylon.*  On  the  sandy  spit  which  fringes  in  the 
lagoon  at  Kalutara,  largo  quantities  of  a  foliose  Nosloc  are  to  bo  found  lyiag  lixoely 
on  the  sand  amongst  the  numerous  fruits  (some  of  them,  e.g.  Ccrbera,  Olode»,  had 
germinated  and  formed  seedlings)  cast  up  with  the  drift.  At  Bentotta  and  Matara 
the  same  form  is  found  on  the  sand  of  the  seashore  above  high-tide  level.  It  Itea 
loosely  OD  the  shore,  and  ot  a  first  glauce  is  difficult  to  distinguish  from  the  dead 
blackened  leaves  of  the  Ipmivea  Pes- Capr<f,  which  grows  in  abundance  in  the 
same  locality.  It  appears  that  this  Nosfoc  favours  a  sandy  substratum,  for  it  wns 
found  iu  quantity  in  the  coconut  plantations  at  the  back  of  the  beach  as  far  as  the 
Bsndy  soil  extended,  and  was  also  met  with  about  2  miles  inland  near  tiie  Bentotta 
river— again  growing  on  sand.  This  species  has  markedly  xeropbytio  characters, 
which  are  in  kecjung  with  its  habitat.  The  colony  is  surrounded  by  a  tough  outer 
sheath,  which  does  not  swell  up  in  water,  and  euch  of  the  contained  filaments  has  a 
fairly  compact  yellowish  sheath  of  its  own.  Its  only  source  of  water  can  be 
atmospheric  moisture  in  the  form  of  dew  iir  rain,  and  hence  the  necessity  for 
adequsl«  protection  from  desiccation  in  the  form  of  thick  sheaths.  The  point  that 
interests  us  most  here  is  the  possible  important  manuring  cfitct  of  this  abundant 
form,  large  masses  of  which  are  often  found  to  bo  overgrown  by  the  Ijioinma.  It 
may  also,  by  the  absorptjoo  of  atmospheric  moisture,  play  much  the  same  part  as  the 
Alg»  described  by  Wclwitsch  and  the  Wests  in  supplying  moisture  to  the  plants  of 
the  tropical  sandy  shore. 

In  concluding  this  paper,  I  should  like  to  point  out  that  many  of  the  phenomena 
dealt  with  are  readily  observed,  and  do  not  require  protracted  inve.stJgation.  II 
would  be  highly  valuable  if  travellers  would  devote  a  tittle  attention  to  such 
featores,  and  would  contribute  data  an  to  their  di.strlhution  and  relative  imiiortance 

different  regions  of  tlie  Earth.t 

•  Cf.  also  Tansley  and  Fritsoh,  "  The  Flora  of  the  Ceylon  Littoral,"  Nete  FhgMogUl, 
4,  No.  1.  lao.i,  pp.  l;i,  H. 

t  Many  of  the  results  reooided  in  the  present  paper  were  obtained  with  the  help  of 
«  grant  fium  the  GoTerntnent  Grant  Commitles  of  the  Itoyal  Society,  to  whom  I  am 
macli  indebted  for  the  assistance  thus  offered  me.  I  should  also  montioa  that  Pig.  I  is 
the  work  of  my  wife. 
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Deboriftion  of  thb  Plates. 

Plate  I. — Photographs  illoBtrating  the  oolonization  of  bare  gnrfaces  by  Btibaerial 
CyanophyceiB  in  the  hothouses  of  the  Royal  Botanic  Gardens,  Kew.  A,  dense  gela- 
tinous adhesive  growth  on  north  wall  of  Aroid  house ;  tangles  are  appearing  at  a 
number  of  points.  B,  adhesive  growth  on  wall  in  tropical  fern-house;  the  growth 
consists  of  large  gelatinous  masses  of  Nottoe  and  Glcaoeapm,  C,  colonization  of  a 
rock-surface  in  the  Nepenthes-house.  Dense  tangle  of  a  ScffUmema,  covering  an  adhe- 
sive base  (not  visible),  the  tangle  being  overgrown  by  young  ferns.  D,  tangled  and 
tufted  growth  of  blue-green  AlgsB  on  walls  in  NepenUiei-honae. 

Plate  II. — A,  photograph  of  a  leaf  of  Anihurium  radicang  from  the  Nepenthes- 
house  at  Kew,  bearing  a  dense  growth  of  epiphyllous  Gyanophyoeie ;  the  Alga  is 
mainly  present  in  the  furrowed  veins  in  the  upper  half  of  the  leaf.  B,  leaf  of  Nyro*w»ia 
kummenana,h6Q.nng  numerous  rounded  patches  of  epiphyllous  Cyanophyoess  (^Nepenthei- 
housc,  Ecw),  which  appear  as  dark  areas.  C,  typical  tangled  growth  of  a  Scytoiiema 
on  a  rock  in  the  Nepenihes-houBe  at  Ecw.  D,  portion  of  a  sheet  of  a  stratified  T(tly- 
pothrix^  found  on  tree-trunks,  Ambalangodda,  Ceylon. 
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Physical  History  of  Devonshire. 


*The  History  of  Devonshire  Scenery.'    By  Arthur  W.  Clayden.    London  :  Chatto 

&  Windus.     1906. 

There  are  few  counties  in  England  which  possess  a  more  varied  succeflsion  of 
rocks  than  Devonshire.  They  range  from  Lower  Devonian,  at  least,  to  Pleistocene, 
and  probably  among  the  schists  of  the  Start  and  the  slates  of  North  Devon  forma- 
tions older  than  the  Devonian  may  be  represented.  Mr.  Clayden  has  set  himself 
the  task  of  depicting  the  changes  through  which  the  county  has  passed  in  such  a 
way  as  to  make  them  intelligible  and  interesting  to  a  reader  not  specially  versed 
in  geological  methods.  He  is  intimately  familiar  with  much  of  the  field  evidence, 
and  knows  how  to  direct  his  readers  to  the  localities  where  they  may  fiod  for 
themselves  the  proofs  of  his  assertions.  The  book,  moreover,  is  adequately  illus- 
trated with  reproductions  from  photographs,  and  with  a  limited  number  of  maps. 
To  those  who  know  the  district  this  volume  is  full  of  charm,  and  geologists  must 
praise  the  lucid  ani  vigorous  treatment  which  the  subject  receives  at  the  author^s 
hands.  Of  course,  there  is  mucli  that  is  obscure  and  controversial  in  the  past 
history  of  Devonshire,  and  these  difficulties  are  not  to  be  avoided,  but  they  are  not 
allowed  to  obtrude  themselves  unduly  on  our  notice.  The  later  chapters  are  devoted 
to  the  origin  of  the  present  scenery,  the  history  of  the  river- valleys,  and  their 
relations  to  the  earlier  plateaux  which  form  so  well-marked  features  of  the  general 
landscape.  From  all  Devonians  and  all  who  have  made  or  are  to  make  a  tour  in 
Devon  this  work  well  deserves  a  careful  perusal.  It  is  evidently  the  fruit  of  years 
of  special  study  and  of  a  close  acquaintance  with  the  results  of  geological  investiga- 
tion in  the  west  of  England.  J.  S.  F. 

A  Corner  of  Devonshire. 

*  The  Hills  and  Valleys  of  Torquay.'     By  A.  J.  Jukes-Browne.    Torquay ;  published 

by  the  Author.     11)07. 

In  Mr.  Jukes-Browne*8  latest  work  we  have  a  complete  little  monograph  of  the 
scenery  of  a  small  but  intensely  interesting  comer  of  England.     The  geological 
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[■  Mructures  around  Torquay  itra  coaiiilei,  and  the  rucks  hsvo  bfien  much  faulted, 
f  The  older  pInleauB  have  been  deeply  incised  by  modem  rivur-TolIeys,  and  these  lost 
IwiTe  j)a>»ed  through  several  atages  of  develoiimBnt  before  attainiog  their  prebent 
condition.  The  interest  of  the  problems  examined  is  uostly  of  a  etrictly  local 
eharncter,  but  larger  issues  He  behind.  Fossossing  a  ripe  knowledge  of  English 
geology  and  wide  experience  in  the  fiehl,  the  author  leads  us  from  the  local 
pbenomeua  to  questions  of  British  geological  history.  The  book  is  meant  chiefly 
for  Tisitors  to  Torquay,  and  is  illustmted  by  large-scale  maps  from  actual  xurvej. 
Mo  oiie  CAn  read  it  without  seeing  how  complicated  are  the  problems  riLised  by  the 
surface  ci'DSguratlon  of  even  a  very  limited  area,  and  hon*  much  iiiserul  scientific 
work  can  be  done  by  those  who  are  prepared  to  devote  their  leisure  to  an  analysis 
of  the  causes  which  have  produced  some  of  our  must  familiar  landscapes. 

J.  8.  F. 
Macedokia, 
■HakudamaolieFabrten.    I.  CbalkiiUke.'    Bj  Adolph  Btruck.    lUiutratol.    Fp.  88. 
Vienna  and  Liepzig  :  A.  Haitlaben's  Voilag.     I9(J7. 
This  is  thi>  fourth  part  in  the  seriea  edited  by  Dr.  Carl  Patach,  of  Serajevo,  '  Zut 
Kunde  dea  Balkanhalbinsel,'  and  the  first  contributed  b/  Dr.  Adolph  Struck,  who 
tills  the  office  of  librarian  in  the  German  Institute  at  Athens,  and  has  travel  led,  much 
in  Macedonia.     The  author's  object  has  been  archsiological,  and  we  do  not  gathur 
that  he  claims  any  cartographical  knowledge.    The  chart  appecded  to  his  description 
LS  based  on  the  well-known  Austrian  staff  map.     The  volume  contains  a  running 
description  of  routes  and  stations,  based  on  a  journey  which  showed  the  author 
all  the  Chalcidic  peninsula  except  its  castei'nmost  prong,  the  Holy  mountaiaa,  already 
euQiuiently  well  known.     There  are  notes  on  points  of  history  and  ancient  topo- 
Dr.  Slrnck  gives  a  superScial  description  of  the  j 
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'  'Tbo  Geology  of  Armenii 


ASIA. 

Abhf.sia. 
By  Felix  Oswald,  b.a.,  d.eo.     Beestun,  Notts. :  published 
by  the  Author.     190t!, 
warm  welcome,  not  ooly  as  n  contribution  to  geological 
mple  of  self-help  in  the  world  of  scientific  work. 


author  accompanied  Mr.  Lynch  in  his  travels  in  Armenia  in  1891,  and  the  first  pArt 
of  this  book,  coDSitting  of  the  geological  results  of  that  expedition,  was  originally 
prepared  as  a  thesis  for  the  University  of  Londou.  The  second  portion  is  a 
summary  of  all  that  is  known  at  the  present  time  of  the  geology  of  Armeoia.  With 
the  palsoutology  he  has  had  the  help  of  si-euialiats  in  the  British  Museum,  but  the 
Dumerons  petrographical  notes  and  the  geological  descriptiuos  have  been  prepared 
by  himself.  In  one  respect  the  book  is  probably  unique :  it  has  been  printed  and 
publitbcd  by  the  author.  The  illustratvons  are  also  his  own  work,  and  are  repro- 
duced by  the  aulocopyist  or  aomo  similar  procodS. 

Tbo  account  of  the  special  geology  of  Armenia  is  prefaced  by  an  account  of  Iho 
rclaUons  between  this  i>ortion  of  Asia  and  the  adjacent  cuutiaents.  Armenia  in 
regsnled  as  a  plateau  or  syncline  lying  between  the  upfolded  Taurus  and  the  Pontic 
ranges.  It  is  held  to  be  homologous  with  the  high  tabluUnd  of  Tibet,  and  its 
bounding  ridges  correspond  to  the  Himalayas  and  the  Euenlun  mountains.  Tho 
main  structural  lines  of  the  country  have  an  east-and-weat  direction,  which  flnda 
eiprejsion  in  the  orientation  of  the  mountain  chains,  such  as  tbe  Taurus,  the 
Karabagh,  and  tbe  Shatin  Dagh.     Tbe   principal   folding  appears  to  have  taken 

No.  V.     NovBMBEa,  1907.] 


550  KEVIEWS. 

place  iQ  Mesozoic  and  early  Tertiary  times,  and  the  author  bjlievee  that  the  po6t- 
Miocene  movements  which  gaye  the  Caucasus  its  present  importance  produced  little 
plication  in  Armenia.  The  tableland,  already  folded,  was  now  fractured  into  blocks 
bounds  1  by  faults  which  have  usually  the  same  trend  as  the  Caacasus.  These 
faults  traverse  the  older  systems  of  folds,  and  along  them  great  volcanic  outbursts 
have  taken  place. 

The  Armenian  plateau  is  covered  with  volcanoes,  some  of  them  probably  not 
yet  extinct.  The  most  noteworthy  of  these  lie  along  a  line  which  Dr.  Oswald 
regards  as  a  continuation  of  the  fissures  which  pass  through  the  Jordan  valley  and 
the  Red-sea  depression  into  the  rift- valley  of  Africa.  Nimrud,  Sipan,  Tandurek, 
and  Ararat  are  all  placed  upon  this  line.  Nimrud  is  one  of  the  most  interesting 
volcanoes  of  Asia;  its  last  eruption  was  in  1411.  Dr.  Oswald  is  the  first  scientific 
man  to  give  an  accurate  account  of  it ;  his  sketches,  maps,  and  geological  sections 
enable  us  to  form  a  very  clear  idea  of  its  appearance  and  geological  structure. 
The  crater,  which  contains  a  lake,  is  nearly  5  miles  in  diameter,  and  is  one  of  the 
largest  known.  The  mountain  rises  about  4000  feet  above  Lake  Van,  and  the 
crater  is  about  2000  feet  deep.  Within  it  there  are  many  lava-flows,  and  in  its 
southern  portion  a  new  crater  (1^  mile  in  diameter)  has  been  formed.  The  petro- 
graphical  descriptions  show  that  olivine  basalt,  trachyte,  rhyolite,  and  obsidian  have 
been  emitted  by  this  vent.  The  country  around  Nimrud  has  been  flooded  with 
extensive  sheets  of  basalt ;  these  croes  the  plains  and  form  a  dam  670  feet  in  height, 
holding  up  the  waters  of  Lake  Van.  They  entered  some  of  the  existing  river- 
valleys  and  partly  filled  them — a  fact  which  proves  how  recent  these  eruptions 
were.  Violent  earthquakes  still  take  place  in  this  district ;  one  occurred  on  May  30, 
1881,  destroying  a  village  which  stood  at  the  base  of  the  crater  wall. 

The  second  part  of  the  book  provides  a  useful  conspectus  of  the  available 
information  on  Armenian  geology,  and  is  completed  by  a  bibliographical  appendix. 
The  work  is  in  every  way  an  important  contribution  to  the  geology  of  Asia,  and 
will  serve  as  a  standard  work  of  reference  for  many  years  to  come. 

J.  S.  F. 

AFRICA/ 

[TuE  Etukography  of  Central  Nigeria. 

'  Lo  Plateau  Central  Nigerien :  Une  Mission  Arch^ologique  et  Ethnographiqae  an 
Soudan  FraQ9ais.'  By  Lieut.  Louis  Desplagaes.  Paris :  Emile  Larose,  Bae 
Victor  Cousin. 

This  French  study  of  the  ethnography  of  the  Central  Niger — that  is  to  say,  of 
the  region  lying  to  the  north  of  13^  N.  lat.,  east  of  Senegambia,  south  of  the 
Sahara  desert,  and  west  of  Sokoto — is,  to  use  a  very  hackneyed  phrase,  epoch- 
making.  So  little  of  real  scientific  value  has  as  yet  been  written  and  published 
on  the  ancient  and  modern  races  of  Africa,  that  this  work  is  likely  to  be  remark- 
able. It  can  only  be  compared  with  the  studies  of  Schweinfurth,  Bleek,  Delafosse, 
Flinders  Petrie,  Barth,  Duveyrier,  Nachtigal,  R^voil,  Foureau,  Xavier  Stainier,  Dr. 
Ilamy,  the  anonymous  authors  of '  Notes  Analy tiques  sur  les  Collections  Ethno- 
graphiques  du  Musde  du  Congo ; '  of  Koelle,  Fiilleborn,  Binger,  R.  N.  Hall,  and  of 
George  Stow,  author  of  *  The  Native  llaces  of  South  Africa.' 

It  is  sad  to  note  that  only  three  of  these  names  are  English,  and  that  England, 
as  compared  to  France,  Germany,  Belgium,  and  Italy — even  Portugal — has  made  so 
little  use  of  her  opportunities  as  the  power  with  the  greatest  amount  of  African 
territory  under  her  control  to  investigate  the  past  history  of  man  in  Africa,  especially 
in  the  regions  outside  the  Mediterranean  basin. 

Had  this  book  been  published  in  England,  instead  of  being  sold  in  one  volume 
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at  tbe  tiiodest  price  of  ten  shiltings  (iltustntted  as  it  is  with  119  admirable  phoCo- 
graphti  tuid  an  GXcellcnt  map),  it  would  have  been  made  up  Into  twu  hoary  Talimiea, 
and  priced  at  tweuty-five  shillingB,  or  aome  other  figure  much  beyond  the  reaourcoa 
of  most  African  Btudents.  This  is  a  work  which  ivili  bo  Utgely  quoted  from,  with 
or  witiiout  Bckaowledgroent.  It  is  the  lint  serious  study  of  tlie  ethnography  of 
western  Kigeria.  It  commences  with  a  ge(^raphical  and  mineralogical  study 
admirably  illustrated.  By  this  we  arc  enabled  for  the  first,  time  to  realize  the 
eitraordinary  sctnary  of  the  Uombori  or  Tomhori  region,  first  revealed  to  U9  by 
Baitb,  who^  little  sketches,  primly  reproduced  in  woodcute,  of  the  fantastic 
tnountain  scenery  seemed  too  extraordinary  for  belief,  though  they  are  now  to  a 
great  extent  borne  out  by  Lieut.  Deeplagae's  photographs.  Those  illustrate  not 
only  the  natural  columns,  the  fingers,  spikes,  sugar-loaves,  and  plateau  viaiU  of  the 
mountainous  r^ion  lying  between  the  Niger  of  the  Bausas  and  the  Niger  of  the 
Uandingos,  but  ihey  also  reproduce  for  us  the  Hooded  plains,  tbe  palm-crested 
hillocks,  the  wide  rivers  and  reedy  lalcos  of  the  locustriae  region  of  the  western 
Niger.  From  these  and  from  the  map  we  are  enabled  to  realize  that  at  no  very 
distant  period  the  upper  Niger  and  its  affluent  the  Bani  must,  when  Ihey  descended 
from  the  mountains  of  Liberia  and  Senegambio,  have  fed  a  vast  shallow  lake,  three 
or  four  times  the  size  of  the  Victoria  Nyanzi. 

Delineating  the  vast  human  history  of  this  region  from  the  collectiun  and  com- 
parioon  of  records  and  traditions,  and,  above  all,  from  the  prehistoric  remains,  the 
author  of  the  book  deduces  thst  the  first  human  inhabitaeta  of  wesl^n  Nigeria  were 
yellow -skinned  Pygmies,  apparently  (from  the  description  given)  resembling  some 
of  the  Pygmy  races  existing  in  the  Congo  forest  to-day,  or  the  Pygmies  ttill  linger- 
ing in  East  Africa,  even,  it  may  be,  tbe  Pygmy  races  of  South-West  Africa.  Into 
this  country  then  came  big  black  Negroes  from  tbe  east,  following  cspecialiy  the 
course  of  rivers — negroes  of  the  tall,  long-legged  Nilotic  type,  and  "  forest"  negrocB 
of  the  burly,  short-legged  variety.  Then,  after  an  interval,  "  neolithic  "  races  of  the 
Caucasian  species  arrived  from  the  north,  and  also  from  the  east.  Apparently,  the 
first  of  thoM  Caucasian  invaders  was  a  shepherd  race,  akin  to  the  modem  Fulas ;  a 
race  that  must  have  brought  with  them  roost  of,  if  not  all,  the  domestic  animals 
which  existed  in  this  and  in  other  parts  of  Negro  Africa  prior  to  the  coming  of  tho 
Portuguese  or  the  Arab — that  is  to  say,  the  dog,  oi,  goat,  and  shoep.  Whether 
these  primitive  Uaucasians  of  a  Fula-Iike  type  were  idenUcal  with  the  neolithic 
people  that  ranged  across  North  N^ru-Africa  from  Senegsrabia  to  Sotnoliland,  the 
author  and  his  commentators  are  not  quite  decided.  In  some  passages  Lieut 
Desplagnes  speaks  of  the  Fulas  as  a  non-progrest^ive  jieoplc  who  have  been  and  are 
little  else  than  herdsmen,  a  race  that  boa  never  lifted  itself  out  of  the  pastoral  age, 
which  may  have  to  a  great  extent  preceded  that  in  which  neolithic  weapons  or  the 
working  of  metals  were  invented- 
It  may  be  noticed,  in  passing,  that  Lieut.  Desplagnes,  far  reaching  as  his 
researches  are,  does  not  seem  to  have  sufficiently  grasped  tbe  main  features  of  the 
Pulu  language.  He  repeats  without  disapproval  the  somewhat  fantastic  theories 
based  on  the  writings  of  Sultan  Bello,  that  the  Pulss  came  direct  and  at  no  very 
distant  period  from  the  east— -from  the  Bed  sea;  that  they  are  even  an  Asiatic  race. 
Snitan  Bello's  fragment  of  historical  notes,  which  was  brought  home  by  the 
traveller  Clappertcn,  is  really  of  very  little  value  to  serious  students  of  Africa.  It 
is  a  jumble  of  more  or  leas  nonsensical  traditions  derived  from  the  Koran  or  from 
Arab  legends.  Tbe  oral  traditions  of  Negroes  and  Negroids  are  not  underrated  in 
their  importance  by  the  present  writer;  thi^y  may  often  give  n  olue  to  tho  past 
history  of  tbe  race.  At  tbe  same  time  they  may  be  easily  disturbed  and  falsified  by 
(he  inQuence  of  a  superior  invading  race,  or  warped  by  the  unscientific  gue^s  of 
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some  nadve  philuBophar.  Rnccs  who  declare  themBoWM  U)  bv  the  aukwhlhone* 
may  not  huve  been  in  their  presenl  habitat  for  more  than  thre«  hundred  years. 
OthiTB,  agaio,  who  aacribe  tu  ihenuelvea  deaceal  from  an  Arali  ioToder  or  Jewisli 
nionarch  may  have  been  liviog  moro  or  less  where  we  now  find  theiu  for  tea 
thousand  y sal's. 

In  lanifuage  the  Fuks  are  connected  with  purely  Negro  races  iivmg  hero  lod 
there  in  the  Went  Atric&n  hiuterkad,  and  also,  much  more  distantly,  with  the  funda- 
luootal  itouk  of  the  great  Bantu  family.  Corporeally,  they  are  clowtiy  related  to  the 
EthiopifloB,  to  the  Oalla  aristocracy  in  eastern  Africa,  even  to  some  of  the  earlier 
noQ-Ncgro  races  of  Egypt.  They  are,  of  course,  largely  impregnated  with  Negro 
hkHMl,  as  are  all  the  racie  of  Africa,  not  oven  cicludiog  the  Barbers  of  the  north. 
They  are,  in  frtct,  more  properly  clasBed  vi\<,\\  the  Negro  than  with  the  Oaucaslan, 
though  they  fire  nearly  a  half  and  half  mixture  between  the  two  types.  EvideDtlj 
they  and  many  other  Ethiopian  and  North  African  races  ropreseDl  the  eulioat 
niiiture  between  the  invading  Caucasian  from  the  Mediterranean  bcutn  and  the 
primitive  big  black  Negroes  of  tropical  Africa.  As  to  the  lelatlone  in  bietory  and 
origin  of  the  big  bhick  Negro  type  and  the  yoHower  Pygmy  negro,  science  liu  not 
yet  pronounced  her  decision.  At  any  rate,  prehiatorically,  the  two  types  seem  lo 
have  co-existed  and  to  have  frequently  fused.  At  the  present  day  the  black  N^ro 
type  Heems  to  be  divided  into  two  main  stocks  (sug^eais  Liuui.  Uespkgnn,  iu 
interesting  oonformiiy  with  the  views  of  other  writers,  of  which  he  may  not  be 
aware) — the  burly,  short-U-ggLil,  loDg-armed  type  (once  described  by  (be  present 
wrii«r  as  tlie  "  forext "  Negro),  and  the  long-legged,  leas  prognathous  Nilotic  N^ro. 
The  first  race  is  mure  associated  with  the  forests,  and  the  latter  with  the  plains  and 
the  shores  of  lakes  itnd  rivers.  The  Nilotic  tyi>e,  lio  characteristically  developed  in 
the  upper  Nile  valley,  stretches  right  acroiui  North-Central  Africa  U)  Senegambia, 
and  also  southwards,  in  varioue  degrees  of  iutormixture  with  the  Bantu  peoples  of 
Southern  Africa. 

Lieut.  Desplagnes  indicates  in  bis  human  history  of  Nigeria  that  after  the 
Dwarfs  and  the  black  Negroes  were  succeeded  and  supplanted  by  n  primitive 
Caucasian  type  (the  Fula),  there  arrived  other  aud  more  iniinrtant  invasioiu  of  the 
Libyans  from  the  north,  of  ]H!ople  allied  to  the  modern  Berbers.  These  invafuous 
b^an  far  back  in  the  periods  coincident  with  civiliied  Egypt,  aud  have,  as  we  know, 
continued  down  to  the  present  day,  and  have  been  to  a  certain  extent  further 
iiiSuenoed  and  reinforced  by  the  extension  of  Arab  intluence  in  the  centuries  which 
succeeded  the  DprisiDg  of  Mnhammndaoism.  Some  of  this  Arab  influence  reoobed 
Nigeria  from  due  cant.  Much  of  it,  however,  came  from  Morocco,  Tunis,  and 
TripolL  Somewhere  about  the  thirteenth  century  commeuced  the  subjugatiuu  of 
western  Nigeria  by  the  Mandingos,  at  first  by  a  section  of  these  people,  seemingly 
identical  with  the  muderti  Susus.  This  Mandingu  invasion  of  Western  A&ioa, 
according  to  tradition,  was  associated  nith  the  riding  of  horses,  aad  came  from 
tlie  far  east,  from  the   direction   of   Ilnusatand.*      Theae  Mandingo   clans  swept 


■  The  author  of  this  book  points  out  a  faoC  (whioh  14  easily  confirmed  by  reference 
to  Domf  arativo  voaabulariea)  of  the  almost  UDivcrsalily  of  the  root  meaning  ~  horse" 

aniungal  all  peoplea  speaking  Mundingo  Uuguagcs,  and  he  snggcata  an  E^jpliaa 
oii);ia  for  this  term  for  boise,  as  though  the  hone  had  reached  eBBtom  Ncgroland 
frutn  E^pt,  carryinf;  with  it  an  Egyptian  dasignatioD.  Another  point,  to  which 
he  mukuij  no  rcferenco,  is  tlio  rosbuiblBODO  Id  tlm  negative  particle,  and  in  aante 
numerate  of  the  Hnndingo  languaggd  to  roots  fur  the  sauiu  cooccpLi  in  the  Nilotic 
Negro  longuus,  the  inOuonoe  of  wliich  extendi  westwards  nearly  lu  for  as  tho 
ghari    river.      Maudingo    oiviliiatiou   also  is   emphutically   Bantu,  a»   though   this 
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■crosa  the  bend  of  the  Niger  at  tho  back  of  the  forest  region  and  established  them- 
es once  and  for  all  in  western  Nigeria.  Their  power  lasted  more  or  less  till  the 
invasion  of  the  Moors  in  tho  seventeenth  century,  ami  the  uprising  of  the  Fulaa  in 
the  oii;ht«enlh. 

This  is  a  very  rough  summary  of  the  carisfiil  and  elaborate  studies  and  theories 
of  Lieut.  Deiiplagnes.  It  is  very  difficult  in  a  review  to  do  justice  to  a  work  written 
with  so  much  care  and  detail,  and  one  which  hare  and  there  faces  us  with  rash 
conclusions  and  dogmatic  asaertiona.  These  command  attention,  though  they  may 
not  alwiiys  obtam  belief.  Lieut.  Despk^ncs  iittaches  perhapB  loo  much  importance 
tn  Ihe  traditions  collected  and  transmitted  by  clnssical  writers  on  geography — 
Herodotus  and  Pliny — and  his  inaufficieot  acquaintance  with  African  languages 
makes  bim  in  this  respect  too  unoritical.  But  the  positive  knowloiige  accumulateil 
and  recorded  by  himself  La  worthy  of  high  praise. 

H.   H.  JoHKBTOS. 

MATHEMATICAL  AND  PHYSICAL  GEOGRAPHY. 

Stkppe  Dbsddatiok. 

*  DeDudatiiya  Step!.'    A.  Ivohonko.     In  three  parts.    St.  Fetorsbuig:  TypoKraphia 

I.  N.  Skorokhclora.    1906. 

The  author  travelled  over  the  stepjies  of  Russian  Central  Aua  in  the  years  1902 
to  1905,  and  contribnted  these  pai>er8,  detailing  the  results  of  his  investigations, 
to  the  annual  of  tbo  Itusaian  Geulogical  and  Miiieralogical  Society.  The  climate  of 
the  stejipe  is  similar  to  that  of  the  sandy  deserts,  but  the  extremes  are  less  marked. 
The  rainfall  is  three  or  four  times  as  great,  amounting  on  the  grass  ste|i|«  to  about 
I    6J  inches,  and   the  cloudiness  is  also  much  larger.     The  range  of  tern  [lerature  of 

air  does  not  ditTer  materially  In  the  two  regions,  but  the  range  of  temi^raturo 
OB  the  soil  is  e»i>ccially  large  in  the  deserts.  The  prevailing  north  and  north-west 
winds  increase  in  violence  towards  the  south.  Hence  the  character  of  the  denuda- 
tion dilfers  in  the  steppes  and  in  the  desert.  In  the  former,  where  the  precipitation 
is  greater,  erosion  jilays  a  more  im[«rtant  jiarl,  especially  where  elevations — even 
those  of  no  great  height — arrest  some  of  the  scanty  moisture  of  the  air,  while  in  the 
deserts  isolation  and  deBation  are  the  predominating  agents,  and  there  are  fewer 
obstacles  to  the  formation  of  sandhills  and  barkhuvs.  M.  Jvchenko  gives  a  very 
minute  description  of  the  various  forms  of  denudation  in  ditferent  iiarts  of  the  steppe 
and  their  relation  to  the  climate  and  geology.  He  includes  also  lome  notes  on  the 
fiora  and  fauna. 

In  the  concluding  chapters  M.  Ivchenko  asserts  that  the  prime  cause  of  tha 
formation  of  deserts  and  stejijies  is  ifao  form  of  relief— a  basin,  isolated  or  more  or 
less  o[icn  to  the  sea — and  that  climate  and  other  agencies  are  of  secondary  import- 
ance. This  seems  a  etrange  theory.  The  first  essential  for  the  existence  of  deserts 
and  stepiiee  is  a  small  rainfall  and  excessive  isolation  owing  to  the  absence  of  clouds, 
and  these  depend  on  the  distribution  of  land  and  water  and  the  consequent  cirmila- 
tion  of  the  atmosphere.  Rossian  Central  Asia  is  Gx;x)scd  to  the  dry  north' westerly 
winds,  while  the  monsoons  of  the  Indian  ocean  are  diverted  by  the  huge  elevated 
mass  of  the  Himalayas.  The  Amazons  basin,  with  ils  outlet  towards  tbe  rain- 
bearing  winds  of  the  Atlantic,  is  abundantly  watered,  while  German  Bouth-West 
Africa,  rising  directly  from  the  ocean,  is  tho  driest  i«rt  of  West  Africa  south  of  die 

Sahara.  

OutKjuerlng  race  bad  come  from  some  Central  African  home  wherein  bad  been  de- 
veloped at  mncb  tho  samo  period,  and  also  aniler  Nilotic  or  Hamitic  inlluouco,  the 
BaatD  langasge  t^pe  and  the  Dantu  civilization,  wliicli  wiis  to  overspread  the  soDthoro 
balf  of  Africa  to  Natal,  to  Zaniibar,  and  to  the  Congo. 
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Economic  Statistics. 

*  Die  Weltwirtsohaft :  Ein  Jahr-uod  Leselmch.'  Edited  by  R  yon  Halle.    Three  parts. 

Leipzig  and  Berlin.   1906. 

The  three  parts  or  yolumes  (for  they  are  separately  paged)  published  ander  this 
title  form  the  first  year's  issue  of  what  is  intended  to  be  an  annual  publication, 
giving  statistical  and  other  data  bearing  on  the  economic  condition  of  the  piincipal 
countries  of  the  world.  The  first  part  gives  international  surveys  on  economic 
policy,  social  policy,  the  production  of  food-stufEls  and  raw  materials^  the  money 
market  of  the  world,  commerce,  the  means  of  communication,  insurance^  etc  The 
corresponding  part  of  the  second  year  is  already  issued.  The  second  part  is  entirely 
devoted  to  Germany,  and  the  third  deals  with  other  countries  separately.  In  each 
part  the  different  chapters  are  by  specialists.  Much  of  the  information  contained  in 
these  yolumes  will  be  of  great  use  to  geographers,  though  the  work  is  mainly 
designed  for  economists  and  statisticians,  no  sttempt  being  made  in  the  work  itself 
to  deal  with  the  facts  contained  in  it  from  a  geographical  point  of  view.  How  far 
that  point  of  view  is  from  the  minds  of  the  writers  may  be  judged  from  the  fact 
that  even  in  the  volume  on  Germany  there  is  no  systematic  statement  of  the 
localities  in  which  different  industries  are  carried  on.  Thus  under  '*  jute  "  there  is 
not  the  slightest  hint  as  to  the  principal  seat  or  seats  of  this  industry  in  Germany ; 
under  *'  linen  ^'  there  is  only  an  incidental  mention  of  a  wages  agitation  in  the 
Berlin  and  Bielefeld  districts ;  under  "  cotton  "  only  an  enumeration  of  spindles  and 
looms  by  political  divisions  (states  and  provinces),  and  so  in  other  cases. 

G.  G.  C. 

A  Geoqbaphioal  Diction abt. 

A.  Demangeon,  *  Dictionnaire  de  Geographies    Paris :  Amand  Colin.    1907.     Priee, 

6  franca. 

This  compact  volume,  composed  of  860  pages  of  small  type,  or  rather  types,  in 
double  columns,  is  for  the  most  part  a  general  gazetteer ;  but  over  and  above  that 
is  a  dictionary  of  persons  distinguished  in  connection  with  geography,  and  one  of 
terms  used  in  every  brantjh  of  geography,  indnding  not  merely  definitions  of  terms, 
but  brief  expository  statements.  The  scope  of  the  work  under  this  latter  head 
may  be  indicated  by  mentioning  that  it  contains  brief  articles  under  aherration  (of 
light),  abimey  ablation  glaciare  (in  the  sense  of  the  melting  of  glaciere),  dbyssai, 
acacia^  acadien  (in  geology),  acdimatation,  altSraiion  (dealing  with  changes  in 
rock  structure  due  to  the  action  of  water,  air,  sun-heat,  frost,  etc.),  dlHtttde  (with 
an  account  of  its  influences  on  atmospheric  pressure,  on  temperature,  and  on  pre- 
cipitation), aluminef  aluminium^  alun,  etc.  All  the  headings  belong  to  one 
alphabetical  arrangement.  There  are  numerous  sketch-maps  and  other  illustrations. 
Oversights  of  one  kind  or  another  of  course  occur,  but  the  work  appeara  to  be  on 
the  whole  Well  done,  and  is  likely  to  be  very  useful. 

G.  G.  C. 

Geooraphioal  Terms. 

Lucien  Hoohsteyn,  *  Les  Termes  de  G^ographie  dans  les  langaes  du  globe.     Brussels 

Misch  et  Thron.     1907. 

One  cannot  but  regret  the  large  amount  of  labour  that  has  been  almost  entirely 
wasted  in  the  preparation  of  this  volume,  at  any  rate  in  the  form  in  which  it  is 
now  published.  The  terms  of  geography  are  arranged  in  alphabetical  order  in  the 
French  language  only,  and  there  is  no  means  of  finding  the  meaning  of  a  term  in 
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any  other  lunguaga  unleBs  by  the  mereat  chfttica  one  Jropa  on  Uie  required  oatry 
ftmongst  thousanilB  of  otliers.  Coder  cullinr,  for  oiaitiple,  one  finds  the  eqiiivalsut 
ia  more  than  150  Uoguago!!,  including  the  Tnungtha,  Welauo^,  Esperanto,  etc. ; 
but  iF  one  meeta  with  the  Taungtba  aatse  fur  "  a  hill,"  there  ia  no  index  to  aid  ous 
ID  learai&g  iha  aignili cation  from  thia  bouic.  Moreover,  if  one  may  judge  from 
tbe  lilngliah  equivalents  that  are  given  for  ibe  French  terma,  one  oanndC  but  be 
doubtful  as  to  tbe  accuracy  of  the  equivalenta  in  other  IftDgnage*.  Tlie  EngUah 
equivalents  given  for  coUine  are  exactly  aa  followa  :  "  cash  ion- ehaped,  doune, 
dovn,  hill,  hillock,  hummock,  knock,  knoll,  knowl,  neck,  meal,  and  elope."  In 
some  cases  the  foreign  equivalent  appears  to  have  been  arrived  at  by  a  very  reck- 
less Uiie  of  dictionaries.  Thus,  fur  croupe,  which  is  defined  aa  "  U  sommel 
arrorvli  ifiint  monfagne,"  the  English  equivalent  rmpper  ia  given,  which  is  indeed 
the  equivalent  for  that  meaning  of  the  term  troupe  which  has  suggested  the 
geographical  eensp,  but  which  has  no  such  geographical  use  in  English,  A  more 
QTtraordinary  inatanca  ia  found  under  aUiariiify  which  ia  defined  aa  a  "  planCalion 
d'avbiert"  (guelder-roee  trees),  and  for  which  the  English  equivalent  "bleak 
distfid''  is  given.  Thia  seems  to  have  been  arrived  st  in  this  way:  The 
ordinary  meaning  of  aubier  is  "  alburnum,"  or  "sapwooti,"  for  which  an  old  and 
litlle  used  term  ia  "blea''  and  perhaps  "bleak."  "Bleak,"  at  le^at,  is  given  in 
French  if  not  in  English  dictionaries  in  that  sense,  at.d  the  author  has  added 
"district."  There  would,  at  least,  be  some  value  in  the  book  if  it  were  a  complete 
list  of  French  grographicat  terms  with  their  meanings ;  but  this  it  ia  not.  Th« 
aatlior  appears  to  have  understood  "  geographical  terms  "  in  a  peciitiar  aenae,  which 
makes  it  difficult  to  understand  his  criterion  for  admission  and  inoluaion  of  terms, 
Balailte.  bieu,  and  other  names  of  colours,  the  names  of  plantations  of  difTerent 
hinds  of  trees  are  all  included ;  but  such  terms  as  almoiphire,  cumulus,  and  other 
nnmee  of  cloud  forms,  faSU,  and  other  geological  torms,  are  excluded.  Alluvion 
and  limnn  are  both  entered  and  defined,  bat  there  is  no  entry  oi  falun  (a  deposit 
of  M«-auid  and  sea-shflls),  a  tern  much  moro  likely  lo  be  stiught  for  by  those  who 
consult  a  dictionary  of  tbia  sort. 

G.  G.  0. 

I  SHORT  NOTICES. 

\         AHa, — 'The  Truce  in  the  Ksst  and  its  Aftermath,'     ByTI.  L,  Putnam  Weale. 

[  (London  :  Macmillan,  1007.  Pp.  xv.  ami  645.  Mapt  and  Illuttraliona.)  This 
!■  aoothrr  of  the  political  studies  through  which  Mr.  Weale's  pen  is  well  known  ; 
it  is,  in  fact,  a  sequel  to  his  '  Reshaping  of  the  Far  East.'  The  book  is  in  the 
main  a  political  prophecy;  from  tbe  strictly  geographical  standpoint,  it  rray  be 
mentioned  that  the  author  maintains  his  policy  of  furnishing  a  few  descriptive 
paragmpha  (such  as  thai  ('paling  with  a  journey  along  the  military  railway  in 
Korea),  which  undoubtedly  add  intelligibility  to  the  work  at  large.  The  large  map 
of  the  Far  East  must  have  undergone  considerable  revision  in  its  time,  but  it  would 
bear  some  more.  The  sketch-map  showing  the  boundary  between  the  "Bones  into 
which  Manchuria  is  now  tacitly  divided"  is  interesting. 

Africa. — '  The  Egypt  of  the  Future,'  by  Edward  Dicey  (London  :  Reinemann. 
l!)07.  Pp.  216),  is  another  political  prophecy  and  sequel  lo  a  previous  work — 
not,  as  in  the  case  of  the  hook  just  noticed,  tightened  by  geograjhical  description. 
'ITie  author  contrasts  Lord  Cromer's  system  of  government  in  Egypt  with  bis 
own  idexl. 

.^menca,—' Recent  Hunting  Trips    in    British   North  America.'    By   P.  C. 

|Seloas.     (London:  Witeresby.     1907.     Pp.  400.     Ill«stmtion>.)     The   fsmous 
1  sportsman  here  describes  his  hnniin^  eiiieditions  into  new  fields— Cenlrei 
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CaDsdo,  the  district  of  tfae  upper  Yukon,  niid  Newfoimdl^ud.    There  ua  among 
the  photographs  a  few  admirable  laS'lBcape^. 

'Four  Centuries  of  the  Pnnnnift  Caoal.'  By  Willis  Fletcher  Johnson.  (London  : 
Cawell.  ISIOe.  Pp.  iii.  and  461.  M^s  and  mustraiioru.)  The  author  oor- 
taioly  legine  at  the  beginning.  The  title  mentions  four  centuries,  but  at  p.  7  we 
baye  a  map — no  more  snccesaful  than  most  American  cartography — of  the  world 
according  to  Ptolemy.  Bat  it  is  an  intereeting  and  well-told  story,  given  with 
full  and  circumstantial  detail,  and  the  importance  and  value  of  such  a  history  may 
increase  as  the  work  on  the  canut  jirogressee.  There  are  abundant  incidental  notw 
on  the  character  and  resources  of  the  Isthmian  region. 

'Notes  upon  the  Island  of  Dominica.'  Bj-  Symington  Grieve.  (Umdon: 
Block.  1906.  Pp.  126.  Map  and  Ifluttratiom.)  Iliis  account  of  Dominica  is 
writlen  mainly  from  the  point  of  riew  of  intending  eetOere,  but  with  a  liberal 
interpretation  of  their  interests,  so  that  it  forms  a  useful  general  work  of  reference  on 
the  island. 

SUtorical. — 'Voyages  of  the  Elizabethan  Seamen.'  Edited  b;  E.  J.  Payne, 
with  additional  notes  by  C.  Raymond  Beszlej  (Oxford :  Clarendon  Press.  1907. 
Pp.  Ixii.  and  415.  Mapi  and  Illiutraliont),  This  excellently  produced  handbook 
contains  annotated  narratives  of  voyages  of  llawkina,  Frobisher,  Drake,  Qilbert, 
and  others,  adapted  from  the  originsla,  together  with  an  introduction  surveying  tJie 
circumstances  un-lor  which  these  voyages  were  undertaken,  and  the  life  and  works 
of  Hakluyt.  One  of  the  maps  (North  America,  Greenland,  etc)  is  taken  from 
Hakluyt,  and  the  whole  book  is  well  calculated  to  present  these  pages  of  hiatwy  in 
their  proper  atmospheres. 

*  A  Sea-Dog  of  Devon,'  by  It.  A.  J.  Walling  (London :  Cassell,  1907.  Pp.  lii. 
and  288.  Fronli^ntce),  ie  a  clear  narrative  of  the  life  of  Sir  John  Hawkins,  which 
fills  a  gap  in  hooka  of  this  kind.  If  the  author's  many  colloquialisms  do  not  aivrayi 
command  admiration,  at  least  the  whole  spirit  of  the  etory  lends  to  justify  them. 
Mr.  Walling  ia  devoted  to  his  subject,  and  inspires  his  reader  also.  Thn  half-tone 
from  an  original  family  portrait  of  Hawkins  is  worth  notice. 

'  The  Real  Sir  Richard  Burton."  By  Walter  Phelps  Dodge  (London :  Fisher 
Unwin.  1007.  ?[>.  240.  Frontiepiece).  This  biography  enters  into  the  study  of 
a  remarkable  character  (or  rather  two,  for  Lsdy  Burton  figures  largely)  with 
intimacy.  The  book  is  readable,  though  it  gives  an  impression  of  aketchiness, 
perhaps  owing  to  the  eitensive  use  of  vety  brief  paragraphs.  Some  of  the  spellings 
of  place-names  may  lie  thought  needlessly  unfamiliar — lie  "  Neilgherriee,"  Iw 
instance;  and  it  is  bardiy  fair  treatment  of  an  early  geographical  discovery  to  say 
that  Burton,  on  sighting  Tanganyika,  waa  tempted  to  shout,  Tlialatla,  Thalalta! 
"  like  Senoplion." 

'The  British  Army  under  Wellington,  1813-1814,'  by  T.  Miller  Maguire  (London: 
Clowea,  1307.  Pp.  60).  ia  a  reproduction  of  articles  in  the  Uniled  Service  ifagaxine, 
embodying  lengthy  eitracts  from  Wellington's  '  Desjiatches,'  and  Utustratod  by 
several  valuable  maps. 

Oenarai. — '  L'Or  dans  le  Monde,'  by  L.  de  Launay  (Paris :  Armand  Colin.  1907. 
Pp.  xii.  and  265),  ia  a  useful  synopsis  of  the  problems  connected  with  gold — Its 
geological  occurrence  and  geographical  distribution,  the  methods  of  its  cztractioii, 
and  the  economic  status  of  the  metal. 

'  Imjjerinl  Outposts,'  by  Colonel  A.  M.  Murray  (Irtaidon :  John  Murray.  1907. 
Pp.  xs'iv.  and  210.  Maps  and  Illustrations),  ib  a  6ji6  study  of  the  place  in  imperial 
geograjihy  and  strategy  occupied  by  such  {lorts  as  Qibrsltitr,  Aden,  Sing^Mre, 
nong-Kong,  and  Vancouver.  In  the  aub-titie  referwnce  is  especially  made  to  the 
Japanese  alliance,  and  four  chapters  are  devoted  to  Japan.     If  imperial  geography 
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ivure  B  suliject  witliin  the  view  of  tha  public  8t  large,  tlie  book  would  be  widely 
rend :  it  Ehould  at  letist  help  to  ma^e  it  bo.  The  author  writes  from  personal 
knowledge  gained  in  a  journey  which  carried  him  round  the  world,  bo  thnt  the 

a  excrlleiit  descriptions  are  at  first  band.    The  maps  are  rough,  and  iu 

<i  aild  little  if  anything  to  the  text. 
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Geography  of  the  Temporary  Settlements  in  the  Alps.— The  aims  and 

methoda  of  research  in  regard  U)  these  seltlemeDts  arc  the  aubject  of  an  nrticle  bj 
Dr.  B.  Sieger  in  the  Gro^rapMsche  Zeilachri/i  (toL  30,  No.  7).  The  author  points 
out  that  temporary  Beltlaments  aro  not  confined  to  grazing  in  the  higher  Alpa. 
The  iDbflbitnntB  of  Eificch  valley,  e.g.,  are  called  not  only  up  to  the  heights  to  tend 
their  cattle,  but  also  down  to  the  Rhone  valley  to  tend  their  vineyardB.  Temporary 
Bdttlemcnts  belong  moitly,  liowevcr,  to  a  continuous  mountain  chain  defined  not 
altogether  by  lEohypses  nor  by  climatic  limits,  but  also  by  economic  neeAf.  A 
pastoral  region  may  l>e  in  part  left  unoccupied  becrkuee  nut  all  needed.  Or  it  may 
be  inadequate,  causing  a  depression  or  even  effaeement  of  the  foreet  region.  The 
need  for  wood  accounts  for  the  maintenance  of  forest  patching  alongaids  tha  p<igture. 
The  problem  involves  the  consideration  whelher  a  settlement  is  occupied  by  only 
those  actually  employed, bj  whole  families, or  a  whole  village;  whether  a  priHtursge 
for  sheep,  fur  young  or  milkless  cattle ;  whether  occupied,  aa  in  the  Italian  Alps,  by 
the  owner  and  his  family  half  the  year.  Account  muat  bo  taken  of  the  number 
and  kind  of  FcttlcmeutB  and  buildings ;  the  personnel  and  catLle ;  the  distance  of 
the  lower  Alpe  utilized  in  spring  and  antumn  from  the  M^h  Alps,  and  of  both  fVom 
the  homeslend ;  the  ways  to  and  fro;  the  paths  up  the  Alps  as  important  ways  of 
communication  in  the  past ;  tha  antiquity  of  the  huts,  the  form  and  construclion  of 
which  are  often  of  interest  in  the  history  of  domestication.  The  question  of  owner- 
ship, including  not  only  private  and  communal, but  also  "common  possession,*  calls 
fur  an  adjustment  of  anoraalies,  which  has  stimulated  the  demand,  especially  in 
Austria,  fur  statistical  information.  Statistics  of  a  comprebenuve  or  connected 
character  exist  only  for  Switnerlnnd.  Tha  Tirol,  and  Cariothia,  comprehending  a 
wide  variety  of  categorlcii,  and  provided  with  descriptive  matter,  based  more  or  less 
on  a  cadastral  survey,  much  of  which  is  valuable  geographically.  Tlie  paper  in- 
cludes a  discusalon  of  methods  of  geographical  inquiry.  Resolutions  were  carried 
at  the  NQmberg  Qeofiraphentafi,  at  which  the  paper  was  read  on  May  23  last, 
affirming  the  importance  of  such  investigation,  greeting  the  eSbrts  hitherto  made 
in  different  parts  towards  a  statistical  record,  and  declaring  the  desirability  of 
having  t^milar  registers  drawn  up  for  the  whole  of  the  Alpine  lands,  and  of  having 
the  original  material  of  these  registers  published  as  widely  as  possible. 
ABIA. 
Great  Britain  and  Ruuia  in  Aaia, — The  convention  signed  at  St.  Patarabarg 
Ml  August  31,  1907,  by  Sir  A.  Nicholson  and  tha  Bnasian  minister  of  foreign 
affairs,  M.  A.  Iswolski,  deals  with  various  questions  respecting  the  respective 
territories  and  Hpheres  of  influence  in  Asia — questions  which  have  been  at  issue, 
either  actually  or  patentiolly,  between  the  two  Powers  for  a  number  of  years. 
Uo«t  of  these  are  now  dL'Stiitively  settled  by  the  recent  agreement,  and  it  is  to 
be  hop«d  that  it  will  enable  the  two  nations  to  pursue  their  respective  paths  in 
the  Asistic  continent  without  fear  of  mutual  friction  or  complications.  In  some 
reapeols  the  part  of  the  convention  relating  to  Persia  is  of  the  most  importance- 
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Tbe  two  govermuflDts,  wbile  pledfring  IhemMlveg  tc  rrf^pect  the  independwoe  of 
that  conntry,  have  come  to  an  agrEement  respecling  the  ponions  of  its  tenitorj 
which  are  in  future  to  be  reserred,  respectively,  fiT  the  exercise  pf  British  mod 
Rueaian  influenca  The  accnmpanjing  sketch-map  indicates  the  lints  by  which 
theae  areas  are  bounded.     Greil  Britain  eogi^es  "  not  to  seek  for  herwif  and  not  to 


support  in  favour  of  Britiah  Bubjecis,  or  of  the  subjeclB  of  third  Power;",  any  con- 
cesriona  of  a  political  or  comToercial  nature — such  as  concestioDB  for  railways, 
banliii,  tel^rspbs,  rcftdii,  traoFport,  inEUrance,  elc^bcyond  a  line  starting  from 
Ka«r-i-8birin,  passing  through  Israhan,  Tezd,  Kakhk,  and  ending  at  a  point  oa 
the  Peniian  frontier  at  the  ictfrscction  of  ihe  Ituuian  and  AfgbiD  rirntieir ;"  and 
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also  pledgM  herself  not  to  oppose  dBtnanda  for  similar  conceswons  Bup)xjrl«d  by 
the  Bussiao  Qovemment  A  preciselj  simiUr  undertuking  is  given  fcy  RiiFBia 
witli  regard  to  the  south-oast  portion  of  Persia,  "beyood  a  line  going  from  Ihe 
Afghan  frontier  [precise  paint  not  specified  "]  hy  way  of  Gazik,  Birjand,  Kerman, 
and  ending  at  Bunder  Abbas."  The  places  mentioned  are,  in  esch  case,  to  hn 
included  in  the  ares  they  are  used  to  detine.  A  Bep:irate  section  concerns  Afghani- 
stan, and  in  this  Great  Britain  doclnres  that  sbi^  lina  no  intention  of  changing  the 
political  status  of  that  country,  or  of  interfering  in  its  internal  goTemmenl,  provided 
that  t^  Amir  fulfils  the  engagemeDts  already  contracted  by  him  in  the  treaty  of 
1905.  The  Bussian  Government,  on  the  other  hand,  recogniKes  AfgbaniRtan  as 
outside  the  sphere  of  Russian  influence,  and  undertakes  to  conduct  all  their  political 
relations  with  that  country  through  the  intermediary  of  the  Briiisb  Government. 
The  last  part  of  the  convention  has  to  do  with  Tibet.  Both  powers  engage  to 
respect  the  territorial  integrity  of  that  country,  and  to  abstain  from  all  interference 
in  its  internal  administration.  They  also  recognize  the  Chinese  suzerainty  over 
Tibet,  and  engage  not  to  enter  into  negotiations  with  it  except  through  tV  o  Chinese 
Government,  nor  to  send  representatives  to  Lhasa.  The  provlhions  rif  the  con- 
rontion  of  1904  relating  to  commercial  intercourse  heeween  Great  Britain  and 
Tibet  still,  however,  hold  good ;  but  apirt  from  this,  the  two  countries  are  placeil 
on  a  footing  of  absolute  ei)uality.  By  an  exchange  of  notes  Vwtwecn  the  pleni- 
poteniiariea  on  the  dale  of  the  convention,  tha  two  Powers  record  their  sense  of  the 
undesirability  of  tlie  entry  of  any  scientilic  mission  into  the  country  Tor  a  period  of 
three  yosra.  It  will  be  seen  that  in  every  case  the  result  of  the  convention  is  a 
Tirtual  recognition  of  the  slalus  quo. 

Dr.  Sven  Heditt'B  .Expedition.— From  a  letter  written  by  Dr.  Sven  Hodin 
from  Mansaronar  lake  on  July  25,  I'JOT,  the  substance  of  which  is  printed  In  the 
Pinneer  Mail  of  Allahabad  for  September  20,  it  is  evident  that  the  explorer  baa 
accomplished  a  further  piece  of  excellent  geographical  work  since  he  was  heard  of 
from  Shigatse  early  in  the  year.  Although  both  the  terminal  points  of  his  route — 
Shigatse  and  Tokchen  on  the  Mflnsarowar  lake— coincided  with  those  of  Major 
Ryder  and  Captain  Rawliog  on  their  march  up  the  valley  of  the  upper  Sanpo,  he 
-nss  ab'e,  by  constantly  deviating  to  the  right  and  left,  to  avoid  known  ground 
almost  entirely,  the  "  Tasam,"  or  high-road  used  in  the  miun  hy  the  British 
surveyors,  being  followed  for  two  and  a  half  days  only  out  of  a  total  of  eighty-one 
and  a  half  days.  In  this  way  he  increased  the  distance  from  5t0  to  7S6  miles.  The 
following  is  an  extract  from  his  letter  t  "To  begin  with,  I  followed  the  northern 
bank  of  tbe  Tsanpo  (Brahmaputra),  then  the  Ragha-Tsanpo ;  left  it  again,  and  went 
to  the  north-west,  my  wish  being  to  reach  Dangra-ynm-tHi.  So  I  had  once  mora 
an  opportunity  to  cross  the  gigantic  mountain  range,  which  is  a  water^tLed  between 
tbe  Brahmaputra  and  the  self-contained  lakes  in  the  heart  of  Tibet,  I  crossed 
it  now  by  tbe  pass  Chang-lung- podia.  I  camped  at  the  eastern  foot  of  Targu- 
ganpi,  one  of  ibe  most  ma<;nificent  snow-mountains  1  have  ever  seen  in  Tibet, 
and,  like  Eailas  (or  Gang-rimotcbe),  regardcii  as  holy  by  the  Tibetonn,  and  I 
was  within  sight  of  Dangra-yum-tso,  when  fifty  men,  cavalry,  stopped  me,  and 
told  me  I  could  go  wherever  I  liked,  only  not  to  the  holy  Uke,  So  I  returned 
to  the  «>uth-west,  to  tbe  source  of  the  Ragha-Tsftnpo.  The  map  herenbont 
ia  nothing  like  tbe  reality.    Nain  Singh's  MuD-tso  is  situated,  not  south,  but 


*  The  beginning  of  the  1i 
piDviBiooal  only),  an  i 
deflning  the  Kjne  reserved  fi 


niltc'l  from  onr  map  (which  must  be  taken  as 
ictlier  i>r  do  it  starts  from  the  same  point  aa  that 
uniiprlnkinga. 
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west  of  Dangra-yum-tflo  * ;  but  south-sonth-'west  of  Uie  last  there  is  a  Tery  \a% 
lake,  Shuni-tso.  To  the  south-west  of  this  there  is  a  high  snow-imngey  which  is  t 
rami6cation  from  the  head  range.  This  last  I  crossed  once  again,  for  the  thiid 
time,  by  the  Asgden-la,  and  then  reached  Amchok-tso,  which  I  sounded  all  OTer. 
I  was  not  able  to  cross  and  measure  Shnru-tso,  as  the  ioe  was  just  breaking  up.* 
Dr.  Hedin  says  that  the  Ragha-Tsanpo,  where  it  joins  the  Brahmapatia»  is  called 
Dok-chu,  and  is  the  largest  tributary  above  Shigatse.  From  the  confluence  he 
went  north-west  again  for  five  days,  and  then  south  to  the  junction  of  the  Ghata 
Tsanpo  with  the  main  stream.  On  arriving  at  Saka-dssong,  whither  he  had  sent  the 
maia  caravan  direct,  he  found  that  his  caravan-leader,  Mahomed  Isa,  who  had  acted 
in  the  same  capacity  for  all  the  most  important  expeditions  to  Tibet  from  that  of 
Carey  onwards,  bad  had  a  stroke  of  apoplexy,  and,  to  the  grief  of  all,  he  died  that 
.  evening.  Continuing  to  diverge  constantly  from  the  Tasam,  Dr.  Hedin  reached  the 
sources  of  the  Eub  in  three  great  glaciers,  whose  enormous  moraines  cover  the 
country  all  round.  The  snowy  range  which  feeds  them  is  called  Rubi  Qangri. 
Besides  his  usual  meteorological  and  survey  work,  the  traveller  made  constant 
measurements  of  the  size  of  the  rivers,  and  examined  a  number  of  monasteries. 
He  speaks  very  highly  of  the  work  of  his  predecessors,  Major  Ryder  and  Gi^itain 
Bawling,  and  of  the  excellent  results  of  Sir  F.  Younghusbuid's  mission,  as  evinced 
in  the  kindness  and  hospitality  of  the  people. 

The  Volcano  of  Aso,  in  Kia-shin.—This  great  volcano,  though  briefly  referred 
to  in  gazetteers  and  guide-books,  is  not  often  visited  by  travellers,  so  that  the  vivid 
description  given  by  Mr.  Robert  Anderson  in  the  Popular  Science  Monthly  (Julyi 
1907),  on  the  basis  of  a  recent  visit,  is  worthy  of  attention.  It  is  illustrated  by  a 
series  of  photographs  which  clearly  bring  out  die  remarkable  featares  of  the  volcano 
and  its  surroundings.  The  most  striking  fact  is  the  vast  size  of  the  ancient  crater 
within  which  the  present  seat  of  activity  is  placed,  its  precipitous  walls  enclosing 
an  area  of  at  least  100  square  miles,  occupied  by  numerous  villages  whose  inhabitants 
till  the  volcanic  floor.  Mr.  Anderson  claims  for  this  crater  the  supremacy  of  all 
known  volcanic  craters  in  point  of  size,  though  curiously  enough,  the  same  claim  has 
been  made  almost  simultaneously  for  one  of  the  old  volcanoes  of  East  Africa  by  the 
German  traveller.  Dr.  Fritz  Jaeger  (see  below,  p.  562).  The  floor  is  divided  into  two 
crescent-shaped  portions  by  the  range  of  Aso,  composed  of  several  distinct  summits, 
the  most  imposing  being  Neko-dake,  the  smnmit  of  which  forms  a  jagged  battle- 
ment of  lava  pinnacles.  The  higher  summit  of  Taka*dake  rises  about  4000  feet 
above  the  crater  floor.  The  modern  crater,  from  which  steam  constantly  escapes,  lies 
on  a  low  part  of  the  range,  its  cone  rising  from  an  almost  level  upland  strewn  with 
mounds  of  volcanic  cUhris.  Standing  at  the  brink,  the  traveller  looks  down  walls  of 
roughly  stratified  mud  to  a  depth  of  300  or  400  feet  The  crater  is  oval  in  shsfie 
and  divided  into  five  compartments,  or  vents,  only  two  of  which  are  active.  Severe 
eruptions  have  occurred  within  recent  times,  in  1873-74,  1884, 1889,  and  1894. 
From  the  regularity  of  the  outer  slopes  of  the  walls  of  the  great  crater,  it  seems 
likely  that  they  represent  the  tuncated  base  of  an  old  conical  mountain,  the  summit 
of  which  has  since  been  removed,  either  by  some  cataclysmic  explosion,  or  by  sinking 
of  the  central  mass.  Mr.  Anderson,  who  calculates  that  the  volume  of  the  material 
removed  must  have  been  at  least  28  cubic  miles,  or  two  and  a  half  times  that  of  a 
mountain  like  Vesuvius,  inclines  to  the  latter  as  the  more  probable  mode  of  action. 
The  range  which  now  traverses  the  crater  seems  to  be  a  later  formation. 

Researches  in  Sumatra.  —  The  German  traveller.  Dr.  Alfred  Maass,  well 
known  for  former  scientific  work  in  Sumatra,  has  lately  undertaken  a  new  journey 

*  It  is  only  fair  to  the  Pundit  to  state  that  his  Mun  Gho  lakes  were  inserted  from 
hearsay  only,  as  they  lay  at  a  considerable  distance  from  his  route. 
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inUi  tbe  ceDlral  purtioo  nf  tbat  Ulaud.  DeUils  of  his  movemoutK  have  been  given 
from  time  to  time  in  the  Zeilschrift  of  iho  Berlin  Geographical  Hooiety.  From  the 
ceventh  issue  for  the  present  year  we  learo  that,  slarting  from  Taluk,  ho  haa  reached 
GunuDg  Sfthilan,  a  centre  of  population  on  the  left  bnuk  of  the  Kampar  Kiri.  The 
people  of  this  region,  who  seem  to  proHetit  atfinitiea  with  the  inhahitantd  of  Menang 
Kabaii,  made  &  favourable  impreBsion  on  the  traveller,  though  both  they  and  their 
country  are  poor.  Hen  Maaas  propofled  to  return  to  the  coast  at  the  end  of  July, 
thus  completing  a  tnverae  of  Central  Sumatra  from  Padang  to  Siak. 

Joarneyi  in  the  Frencll  Sahara.— The  activity  with  which  the  French  are 
puahing  forward  the  conaoiidaLioa  of  their  influence  in  the  Central  Sahara  receives 
«  rretii  illustration  from  the  journey  of  Captain  Amaud,  who,  as  is  atinoimced  in 
the  Au;;ust  number  of  the  Balhlin  du  Comila  dc  VAfrique  /ranfaiis,  has  lately 
made  a  journey  acrou  the  whole  of  that  region  from  Algeria  to  the  coast  of  Dahomo 
at  Kotonn.  During  the  first  part  of  the  route  be  was  accompanied  by  Lieut. 
Cottier,  while,  after  traversing  the  Hoggar  region  (in  part  by  new  routes),  a  junction 
was  effected  vrith  detachments  from  the  Sudan  which  had  also  covered  some  new 
gruund.  Subsequently,  liieut.  Cortier  rcmaioed  m  the"Adrar  of  the  Iforas"  fur 
the  purpose  of  completing  a  map  of  the  whole  mountMnous  region  between  the 
Algerian  Sahara  and  the  Niger;  whik-  Captain  Arnaud,  accom]>anied  by  Captain 
Pasquier,  proceeded  to  the  Niger  at  Gao,  and  thence,  partly  by  river,  partly  over- 
land, continued  his  journey  to  the  coast.  The  whole  journey  occupied  127  days, 
and  of  a  I«tal  itinerary  of  3200  miles,  750  were  over  new  ground.  The  same 
HaJltlin  reports  that  a  succei-sful  reconnaissance  into  Borku  has  been  made  by 
Captain  ikiideaux. 

Dr.  Jaeger'i  Journey  in  East  Africa. —Dr.  Jaeger  and  his  companion, 
n«rr  Oehlur,  whose  scientihc  researches  in  German  Bast  Africa  were  refencd  1« 
in  the  Journal  for  April  last  (p.  451)),  returned  to  Europe  early  in  the  summer 
after  txanpieliug  a  detwied  examination  of  the  interesting  region  between  Kiliman- 
jaro and  the  Victoria  Nyanza.  Extracts  from  Dr.  Jaeger's  letters  describing  thu 
journey  and  its  results  have  been  printed  in  the  MiUeHunijen  aus  den  Deulscheii 
Schuia/fbieten  (1907,  Nos.  2  and  3).  The  routes  followed  formed  a  particularly 
close  iKtwurk  over  the  area  lying  between  lakes  Manyara  aud  Eia^  and  between 
the  parallels  of  2^°  and  41°  S.,  the  features  of  which  have  thus  been  subjected  to 
a  birly  complete  invesligatiuo.  They  exhibit  considerable  variety,  as  stretohoa  of 
upland  or  groups  of  hills  olicrnato  with  rift-valle;a  bounded  by  steep  walls,  while 
a  Dumber  of  old  volcanoes  and  craters  offer  a  special  object  of  study.  Dr.  Jaeger 
speaks  sntbusiasiically  of  the  district  of  Irnku,  south-west  of  MaDjara,  which  had 
beau  the  scene  of  disturbances  befure  his  visit,  but  had  just  been  successfully  opened 
up.  He  was  struck  nith  the  freshness  of  the  air,  the  greenness  of  the  cultivated 
areas,  aud  the  abundance  of  running  water — advautages  none  too  common  in  this 
part  of  Africa.  He  also  speaks  favourably  of  the  inhabitants,  who  are  a  fine  race, 
with  little  of  the  negro  in  their  composition.  Visits  were  paid  to  Liike  Biaia  and 
to  the  small  lake  or  swamp  kcown  as  floheniohe,  which  proved  lo  have  fresh 
water,  and  lo  be  much  nearer  the  larger  lake  than  had  been  supposed.  Mount 
GuTui  was  alco  ascended.  It  is  a  volcanic  cone  of  lava,  breached  by  a  caldera  due 
lo  explosion  on  the  uorth-eaat,  as  well  as  by  a  coutral  caldera  mainly  the  result  of 
erosion,  the  slopes  being  also  much  seamed  by  ravines.  Some  difficulty  was  occa- 
sioned by  want  of  water.and  it  was  necessary  lo  procetd  to  Mwanza  on  the  Victoria 
lake  in  order  to  reSt.  Work  was  resumed  after  the  rains  had  set  in,  a  more  northerly 
part  of  the  country  being  now  visited.     Striking  east  through  the  southern  part  of 
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Ndasekera — a  moimtaiu  laad  falling  in  escarpoients  to  the  east,  west^  and  south— 
the  travellers  reached  Ngorongoro,  to  which  district  and  the  little-knowa  volcaaoeB 
which  surround  it  special  attention  was  devoted.  It  forms  in  itself  a  depresuon 
which  Dr.  Jaeger  regards  as  an  old  crater,  over  12  miles  across,  possibly  the  largest 
known  anywhere.*  The  whole  region  is  likened  by  Dr.  Jaeger  to  the  Phlegrean 
fields  on  a  far  vaster  scale,  the  peaks  reaching  heights  of  10,000  to  13,000  feet, 
while  apart  from  Ngorongoro  itself,  other  craters  reach  a  diameter  of  2  or  3  miles. 
Two  of  the  principal  peaks  are  Deani  and  Lemagrut  (Lerobi  and  Lmagro  of  existing 
maps),  which  together  nearly  block  the  rift-valley  of  Lake  EiasL  Deani  has  t 
height  of  10,500  feet,  and  its  huge  caldera  is  perhaps  nearly  3  miles  across.  Botii 
the  crater  and  the  outer  slopes  are  in  great  part  clothed  with  primeval  forest— 
at  higher  levels  with  bamboos.  Lemagrut  consists  of  a  ''  Somma  **  and  a  deeply 
furrowed  central  cone,  without  a  crater.  Its  lava  has  nnited  with  that  of  Detni 
to  form  an  upland  with  an  elevation  of  over  8000  feet.  Another  interesting  volcano 
is  Elaneirobi,  whose  crater — ^nearly  5  miles  across — has  its  walls  clothed  in  forest, 
and  a  salt  lake  in  its  centre.  The  rainy  season  interfered  considerably  with 
Dr.  Jaeger's  plane-table  work,  but  data  for  a  fairly  complete  map  were  obtained. 
His  companion  was  forced  by  fever  to  leave  him,  but  has  since  quite  recovered. 

Expeditions  in  Central  Africa. — ^We  learn  from  the  Zeitschrift  of  the  Berlin 
Qeographical  Society  that  the  well-known  ethnologist,  Leo  Frobenius,  has  just 
started  on  a  new  research  expedition  into  Central  Africa.  He  has  with  him  Dr. 
Hugersoff  in  the  capacity  of  geodesist  and  geologist,  and  Herr  Fritz  Nansen  as  artist 
and  photographer.  He  will  proceed  through  Senegal  to  the  upper  Niger  snd 
Timbuktu,  whence  he  proposes  to  make  an  excursion  within  the  bend  of  the  Niger. 
The  second  year's  work  will,  according  to  the  explorer's  present  plans,  be  devoted 
to  the  region  of  the  lower  Niger,  Togo,  and,  if  possible,  the  Eamerun.  Geographical 
and  economic,  as  well  as  anthropological,  researches  are  contemplated.  An  expedi- 
tion for  the  study  and  mapping  of  the  Eamerun  range  was  to  start  in  September 
under  the  leadership  of  Prof.  Hassert,  accompanied  by  Prof.  Thorbecke  {Qtogr, 
ZeiU.y  1907,  No.  7),  while  a  scientific  expedition  to  Spanish  Guinea  is  announced  in 
Fetermanns  Mitteilungen  as  about  to  start  from  Liibeck,  mainly  for  the  purpose  of 
zoological  and  ethnological  collections.  Its  leader  will  be  Herr  Tessmann,  who  has 
already  done  work  of  the  kind  in  the  south  of  the  Kamenm.  The  same  periodical 
announces  the  return  to  the  coast  of  Don  Livio  Caetani,  a  son  of  the  Duke  of 
Sermoneta,  who  has  carried  out  a  journey  through  the  Gralla  countries  of  Guraghe 
and  Walamo  to  Lake  Rudolf,  returning  through  Eaffa  and  Jimma« 

Geology  and  Scenery  in  South  Africa. — The  connection  between  the  surface 
features  and  geological  structure  of  South  Africa  was  clearly  sketched  by  Dr.  G.  S. 
Corstorphine  in  his  presidential  address  to  the  Geological  Society  of  South  Africa  in 
January  last,  which  has  been  printed  in  the  Proceedings  of  that  body  for  1907 
(pp.  xix.-xxvii.).  I'he  speaker  began  by  glancing  at  some  of  the  general  cha- 
racteristics of  the  area  in  question,  pointing  out  that,  broadly  speaking,  the  resem- 
blances in  the  scenery  are  produced  by  the  prevailing  geological  uniformity,  while 
the  differences  are  due  to  the  variations  in  the  climate.  He  then  considered  in 
detail  the  mountain  belt,  the  coastal  zone,  and  the  interior  plateau.  In  the 
mountain  belt,  consisting  of  true  mountain  chains  with  as  much  intricacy  of  struc- 
ture as  the  Alps  of  Central  Europe,  a  marked  contrast  is  noticeable  between  the 
typical  ranges  of  Cape  Colony  and  such  remnants  as  still  exist  in  Natal,  the  valleys 
in  the  latter  case  being  not  structural  valleys,  but  produced  by  the  cutting  out 

*  See,  however,  the  account  of  Mount  Abo  in  Kiu-shiu,  on  p.  560,  anU,  The 
ancient  crater  in  which  this  is  placed  seems  quite  as  large. 
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»  of  the  straU.  The  whole  belt  in  esHentially  compOEed  or  qunrtKitw, 
!  moto  arid  piits  of  Ca[>e  Colouy  tiiean  produce  a  stern  bare 
!f  fViTther  east  the  moister  clinista  rendeM  vegetation  abundant.  Variation 
due  to  climatic  difrcrenceB  acting  on  the  same  geological  formations  is  agun  seen  in 
the  coastal  zone,  for  while  in  Iho  nortfv-weat  the  granile  and  schiBtose  rocks  form 
bare  and  low  undulating  hilU,  in  tlie  more  humid  east  and  north-east  numerous 
rivera  flow  seaward  in  deeply  cut  Tallejs.  The  interior  plateau  bIiowb  a  greater 
diversity,  both  of  ECenery  and  geological  couititution.  The  horizontal  sandstones  and 
fitiales  of  tha  Karroo  form  a  true  deoudatlon  Undacape,  the  flat-topped  hillB  marking 
the  earlier,  the  pointed  onea  Iho  liter,  stages  of  disintegration.  ITie  change  of 
■cenory  which  occurs  from  about  the  centre  of  the  Orange  Bivor  Colony,  northward 
lata  the  C«Diral  Transvaa!,  coinciJc  i  with  the  prevalence  of  softer,  more  felsjuithic, 
sandstoned,  producing,  by  their  more  regular  weathering,  the  unbroken  aspect  of  this 
region.  Where  the  Karroo  fonnatiouB  are  jiierced  by  basic  igneous  intrusions  we 
find  low  ridges  eslending  for  milts  across  the  country.  In  the  Ceotral  Trauavaal, 
vrliich  has  boeu  largely  8tripi>i.-d  of  its  covering  of  Karroo  rooks,  the  characteristic 
ty|>e  is  that  in  which  low  but  abrupt  escarpmeDts  of  quartzites,  with  dip-slojicH 
iu:Iining  to  the  norllt  or  south,  form  one  side  of  a  valley  carved  ont  of  the  softer 
isl&tea  or  shales.  This  is  exemplified  in  the  Oatsroud,  Witwatersrand,  and  other 
eadt-t^west  ridges.  Further  north  the  undulating  tandncape  is  dne  to  the  presence 
^^^  the  surface  of  a  large  extent  of  the  old  granite.  Eveiywbere  in  South  Africa 
^Bjhnudatlon  has  played  a  preponderating  rolf,  and  its  iutenHity  at  the  present  day  is 
^^Kgely  due  to  the  seuaeleas  destruction  of  the  vegetable  covering  by  the  annual 
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and  therefore  of  greater  utility  from  a  practical  jioint  of 
quadrangular  areas  bounded  by  parallel*  and  meridians. 


'he  wurk  of  the  U.H.  Geological  Survey  in  Alaska 

ad  with  districts  likely  to  be  of  economic  itnjiort- 

t  often  very  irregular  in  outline.    An  attempt  is 

of  tojiographical  maps  of  rooru  uniform  plan. 

They  will  cover 

of  surveys 


within  the  Unitisl  States  proper,  but  in  view  of  the  less  rigorous  character  of  the 
work,  the  unit  adopted  will  be  larger,  viz.  a  space  of  4°  of  longitude  by  2°  of 
latitude.  The  flrst  of  these  maps  to  be  issued  is  that  of  the  eastern  portion  of  the 
strca  between  the  Yukon  and  Tanana  rivers,  and  it  accompanies  a  description  of 
the  quudfsngle  by  Mr.  L.  M.  Prindle,  forming  Bulletin  No.  295  of  the  autvoy.  It 
was  within  the  Yukon-Tanana  region,  which  has  a  total  area  of  about  40,000 
square  miles,  that  discoveries  of  gold  in  18dG,  1893,  and  1902  led  to  a  rapid 
development  of  mining,  particularly  in  the  Fairbanks  r^ou  north  of  the  lower 
'j'anaoa.  The  two  main  rivers  form  the  chief  routes  of  travel,  the  productive  areas 
being  reached  iroai  these  either  by  overland  trails,  by  tributaries  navigable  fur 
email  boats,  or,  in  the  case  of  thu  Fairbanks  r^ion,  by  railway  and  waggon  road. 
The  area  is  a  part  of  the  great  dissected  pkteau-like  r^on  which  stretches  east 
and  west  through  central  Alaska,  the  most  characteristic  feature  (a[)art  from  the 
lowlands  on  the  two  great  rivers)  being  the  constant  repetition  of  ridges  and  valleys 
of  fairly  uniform  height  and  depth,  with  occasional  more  sharply  aocentuati^ 
elevations,  especially  on  the  northern  edge  of  the  hill  country.  The  drainage 
systems  are  strangely  intermingled,  and  there  is  no  well-deflned  divide  between 
the  waters  tributary  to  the  Yukon  and  Tanana.  Beochea  are  prominently  developed 
at  various  levels  along  some  of  the  streams,  indicating  changes  of  level  in  the  pasL 
The  original  surface  being  very  uuifonn,  the  valleys  at  corresponding  points 
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developed  to  about  the  tuune  depth  and  have  about  the  same  grade,  this  bebg 
usually  low  almost  to  the  valley-headsy  where  the  rise  to  the  endosiog  ridget 
is  very  steep.  The  temperature  has  an  extremely  wide  range,  and  the  long  wann 
days  of  summer  soon  clothe  with  green  luxuriance  much  of  the  deeply  frosen 
surface.  The  groat  differentiation  of  the  seasons  naturally  entails  much  change  in 
modes  of  living  and  transportation  methods.  Spruce  timber  of  large  size  occun 
in  the  lower  valleys  of  the  largest  streams,  while  small  spruce  (with  birch  and 
poplar)  covers  the  lower  ridges,  the  higher  parts  being  mostly  bare.  The  geology 
is  complex,  the  rocks  being  chiefly  metamorphic — the  oldest,  schists  of  probably 
pre-Devonian  age.    Besides  gold,  coal  occurs  in  several  localities. 

Control  of  the  Colorado  Biver.— The  engineering  works  undertaken  for  the 
purpose  of  confining  the  Colorado  river  within  its  proper  bed  at  the  point  where  it 
lately  broke  through  its  banks  to  flow  into  the  Salton  sea  (t/btimoZ,  voL  28,  p.  461) 
have  at  last  accomplished  their  object.  In  a  short  communication  printed  in  the 
July  number  of  the  Popular  Science  Monthly^  Mr.  0.  A.  Byers  recounts  the  various 
unsuccessful  efforts  made  to  obtain  control  of  the  river,  as  well  as  the  building  of 
the  dam  which  finally  proved  effectual  for  the  purpose.  The  last  of  the  previous 
efforts,  which,  though  not  itself  successful,  aided  in  the  final  capture,  had  resulted 
in  the  formation  of  a  dam  35  feet  high  in  places,  and  3000  feet  in  length,  of  which 
600  were  of  rock  and  the  remainder  of  earth  and  gravel.  The  foundations  consisted 
of  a  mat  of  willow  and  cable,  held  in  place  by  strong  piles.  As  many  as  1100  men, 
600  horses  and  mules,  besides  steam  dredgers,  shovels,  pile-drivers,  etc,  were 
employed  at  one  time.  The  break  that  occurred  in  this  dam  in  December,  1906, 
was  1100  feet  wide,  but  gigantic  efforts  were  at  once  made  to  cope  with  it,  and  in 
the  short  space  of  thirteen  days  100,000  tons  of  material  were  dumped  into  the 
gap,  much  of  it  brought  from  over  300  miles  away.  It  was  practically  completed 
on  February  10,  but  the  work  of  embankment  is  still  being  actively  carried  on, 
and  there  will  eventually  be  16  miles  of  levee  along  the  west  bank  of  the  river. 
The  cost  has  already  exceeded  three  and  a  half  million  dollars.  The  conditions  in 
the  region  overflowed  by  the  river  have  been  studied  by  Dr.  MacDougal  on  behalf 
of  the  Desert  Laboratory  of  the  Carnegie  Institution.  From  the  Oeographische 
Zeitachri/t  (1907,  No.  7),  we  learn  that  a  good  deal  of  water  continues  to  percolate 
into  the  Salton  lake,  so  that  it  is  not  likely  to  dry  up  immediately.  In  February 
last  it  covered  an  area  of  700  square  miles.  Cultivation  of  the  areas  now  left  dry 
has  already  been  begun. 

Flora  of  the  Florida  Sand  Keys. — A  thorough  botanical  examination  of  Uie 
small  sandy  islets  lying  to  the  west  of  Key  West,  Florida,  was  made  in  1904  by 
Mr.  0.  S.  Lancing,  junior,  under  the  auspices  of  the  Field  Columbian  Museum. 
The  results  are  recorded  in  a  paper  by  Mr.  C.  F.  Millspaugh,  forming  Publication 
118  of  that  Museum,  issued  at  Chicago  in  February,  1907.  With  one  or  two 
unimportaot  exceptions,  the  flora  of  all  the  keys  examined  is  shown  by  means  of 
sketch-maps,  on  which  the  location  and  extension  of  the  various  species  are  refoe- 
sented  by  arbitrary  signs,  the  same  sign  being  always  used  for  the  same  species. 
Grenerally  speaking,  the  vegetation  of  the  keys  consists  of  the  usual  strand  species 
(mangroves,  etc.),  found  in  similar  situations  throughout  the  Antillean  islands 
But  various  special  points  aro  brought  out  by  the  detailed  distribution  of  the  species, 
which  are  of  interest  to  the  student  of  the  subject  of  plant  dissemination  in  general 
Thus,  while  the  mangroves  and  avicennias  usually  occur  in  close  association,  on 
the  small  Ballast  key,  they  were  found  disposed  at  the  greatest  possible  distances 
apart,  and  two  iBolated  colonies  of  Uniola  and  Euphorbia  were  noticed  on  the  same 
islet,  though  growing  elsewhere  in  association.  A  remarkable  isolation  of  individual 
colonies  was  elsewhere  found  to  exist,  and  seemed  only  explicable  on  the  supposition 
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1  of  the  area  on  which  they  occurred.  On  the  narrow  s-aiid-riJgo  of 
le  main  elemenU  of  the  flora,  seven  in  nurulier,  diGpiayod  it  remarkalile 
a  clear-cut  zones,  such  aa  was  ohsorved  nowhere  else  in  the  archi- 
pofago.  On  the  other  hand,  Key  C  of  the  Marqueeaa  group,  though  odIj  j  mile  in 
diunetor  and  barely  2  feet  above  the  sea  at.  its  higheet point, ahuwe<l  a  large  nunibiT 
of  divorae  species  mixed  without  definite  association  cliaractcr,  alttiough  tha  greater 
pMt  is  entirely  occupiiid  by  a  maugrove  colony.  The  number  of  species  occurrin,; 
in  so  small  a  space  is  attributed  to  the  probable  resort  of  aquatic  birds.  Mr.  Hill- 
»]«ugb  points  out  that  this  careful  jturvey,  licMdes  permittiui;  any  future  cliangea 
in  the  florit  to  be  traced,  will  be  of  value  as  throwing  light  on  the  species  which 
come  firat  to  such  microcosms,  thus  pointing  to  the  ease  or  difficulty  of  dispersion 
exhibited  by  certain  species ;  and  also  on  the  raannor  in  which  species  spread  when 
brotight  iniu  an  untainted  environment. 

AUSTBiXASIA  AHD  PACITIO  IBLADDS. 
Journey  across  Western  Australia.— After  remaining  at  Flora  valley,  in  the 
Kimberley  diviiion  of  Wpstcrn  Avistralia,  through  the  wet  season  from  October  to 
February  last,  Mr.  A.  W.  Cunning,  of  whose  eipeditiou  across  the  desert  country 
between  the  East  Hurchisoo  and  Kimberley  goIdGelda  an  account  api^^red  in  the 
June  Jourtial  (vol.  S9,  p.  678),  started  on  the  return  journey  and  arrived  back  at 
Wilnna  at  the  beginning  of  July,  thirteen  months  after  his  depirture  from  that 
place.  The  journey  south  confirmed  Iho  favourable  impresHion  Mr.  Canning  had 
d«rived  from  the  northward  march  as  to  the  practicability  of  establishing  a  stock- 
route  between  the  pasture  Unds  of  the  Kimberley  division  and  the  markets  of  the 
ea«tem  goidfields.  The  tropical  rains  were  found  to  have  reached  about  halfway 
across  the  desei  t,  and  in  the  neighbourhood  of  Grodfrey's  Tank  the  country  presented 
ft  remarkably  fresh,  green  nppearnuce.  There  Is  some  poor  country  round  Sapara- 
tion  Wtll,  but  this  is  avoided  by  the  route  which  Mr.  Canning  his  marked  out. 
Kangaroos  and  emus  were  scarce  in  tlie  country  traversed,  but  the  expedition  came 
across  numbers  of  what  Mr.  Canning  describes  tn  "  miniature  dogd  no  lai^er  than 
rat*,''  which  are  killed  by  the  natives  for  food.  On  the  whole  the  natives  were 
again  friendly  and  willing  to  point  out  water-boles,  though  oue  of  the  members  of 
Ibe  party  was  speared.  From  the  observations  of  the  expedition,  it  appears  that 
kindred  tribes  (•{  abcirigines  extend  ktitudinally  rather  iban  longiiud molly,  the 
dialects  changing  more  rapidly  from  north  to  south  than  from  east  to  west. 

POLAB  KEOTOHS. 

Dr.  Bmce'i  Ezpeditioii  to  Spitsbergen.— Particulars  are  now  available  of 
the  work  accomplished  during  the  past  suuiraer  in  Prince  Charlefl  Foreland  by  the 
Scottish  expedition  under  Dr.  W.  S,  Bruce,  brief  allusion  to  which  was  made  iu  the 
October  number  of  the  Journal.  Last  yenr  a  similar  expedition  under  Dr.  Bruce, 
acUng  m  conjunction  vrith  the  Prince  of  Monaco,  landed  on  the  north-eastiru  shores 
of  Prince  Charles  Foreland,  nod  survejeJ  a  considerable  portion  of  the  island.  In 
continuation  of  this  wurk  a  base  cauip  was  established  last  June  on  the  soutb-weet 
coast,  and  several  weeks  were  spent  in  a  survey  of  the  neighbouring  country. 
Brief  excursions  were  also  undertaken  farther  afield,  including  a  cruise  up  Ice 
Tjord,  the  great  indent  in  the  western  shores  of  the  main  is'and  of  the  Spildbergen 
group.  E^rly  in  August  Dr.  Bruce  and  two  other  members  of  the  expedition 
proceeded  northwards,  and  it  was  during  their  absence  that  Captain  Isachsen,  acting 
on  behalf  of  the  Prince  of  Monaco,  arrived  a(  ilie  base  camp,  It  wau  arranged  by 
DiMaeuger  with  Dr.  Bruce  that  the  lattjsr  should  round  the  northern  end  of  the 
Foreland  and  return  south  along  the  east  coast,  wh<re(!aptain  Isacheen  was  to  be 

No.  v.-  NovEMBEtt,  1907.]  2  q 


566  THB  MONTHLY  RBCOBD. 

ready  to  take  the  explorers  on  board.  The  weather  conditions,  however,  prevented 
the  execution  of  this  programme.  Unable  to  round  the  northern  end  of  the  island, 
Dr.  Pruce  had  to  return  by  the  west  coast;  hence  his  failure  to  arrive  when 
expected  on  the  east  coast,  and  hence  the  fears  that  were  excited  as  to  the  safety  of 
the  explorers.  Throughout  the  expedition  the  weather  was  of  an  exceptionally 
trying  character ;  but  Dr.  Bruce  denies  that  he  and  his  companions  were  ever  in 
any  danger,  and  repudiates  all  reports  of  sensational  experiences.  As  a  result  of 
the  two  years'  work  in  the  Foreland,  a  detailed  chart  has  been  obtuned  of  the  whole 
of  the  west  coast  on  a  scale  of  2  inches  to  the  mile ;  the  mountainoua  interior  has 
been  similarly  surveyed,  as  well  as  a  considerable  portion  of  the  east  coast.  Sped- 
mens  of  rocks  and  fossils,  some  of  the  latter  of  which  appear  to  date  back  before  the 
Tertiary  age,  promise  to  thow  interesting  light  on  the  geological  history  and  forma- 
tion of  the  island ;  and  extensive  collections  of  plants  and  birds  have  been  formed, 
including  several  species  not  previously  known  to  exist  in  the  Spitsbergen  group. 
Dr.  Bruce  describes  Prince  Charles  Foreland,  which  has  an  average  length  of  55  miles 
and  an  average  breadth  of  about  6  miles,  as  divided  into  three  regions.  Hilly  country 
extends  for  5  or  6  miles  from  the  southern  extremity ;  for  another  14  miles  extends 
low-lying  country,  nowhere  more  than  60  feet  above  sea-level ;  while  the  northern 
two-thirds  of  the  island  comprise  an  almost  continuous  range  of  mountalDS,  the 
highest  peaks  of  which  rise  to  heights  of  nearly  4000  feet.  The  Foreland  was 
crossed  by  the  expedition  in  several  places.  The  mountains  are  much  glaciated, 
some  of  the  glaciers  on  the  east  coast  (but  not  on  the  west)  descending  to  sea-level 
An  extensive  series  of  terraced  beaches  was  found  to  exist  between  the  foot  of 
the  mountains  and  the  sea.  Dr.  Bruce  reports  that  Captain  Johansen,  Dr.  Nansen's 
companion  on  the  journey  from  the  Fram  across  the  North  Polar  basin,  is  spending 
the  winter  in  the  north-west  of  Spitsbergen. 

The  Duke  of  Orleans*  Expedition  to  Novaya  Zemlya  and  the  Kara 

Sea. — The  success  met  with  by  the  Duke  of  Orleans  in  his  expedition  to  East 
Greenland  in  1905  encouraged  him  to  imdertake  a  new  voyage  to  the  polar  seas 
during  the  past  summer.  This  time  the  region  around  Novaya  Zemlya  was  chosen 
as  the  field  for  research,  the  Belgica  being  again  in  command  of  Captain  de  Grerlache, 
while  several  scientific  men,  including  Dr.  Recamier,  who  took  part  in  the  former 
voyage,  sailed  in  the  ship,  which  left  Vardo  on  July  9.  The  expedition  returned  to 
Hammerfest  on  September  15,  the  duke  arriving  in  Eogland  on  September  30, 
accompanied  by  Dr.  Recamier.  A  short  account  communicated  to  the  press  states 
that  the  Belgica  passed  through  Matochkin  Shar  on  July  14,  but  was  soon  after- 
wards beset  by  heavy  ice,  from  which  she  was  not  liberated  till  August  21.  During 
this  time  the  ship  was  drifted  from  the  Kara  into  the  Barents  sea  by  north-east 
winds.  The  party  explored  the  west  coast  of  Novaya  Zemlya,  bat  work  was  some- 
what hampered  through  the  ship  grounding  on  an  unknown  shoal,  which  rendered 
it  necessary  to  lighten  her  by  throwitg  part  of  the  coal  overboard.  Nevertheless, 
the  coast  of  Novaya  Zemlya  was  followed  up  to  78°  N.  Valuable  scientific 
observations  are  said  to  have  been  secured.  The  duke  has  consented  to  give  the 
Society  an  account  of  the  voyage  during  the  approaching  session. 

The  Danish  Scientific  Station  in  Greenland.— We  leam  from  the  Qeogr, 

Zeitschri/t,  1907,  No.  6,  that  a  first  report  has  been  received  from  the  director 
of  this  station  (Journal,  vol.  27,  p.  408),  Mr.  M.  P.  Porsild.  The  site  chosen 
for  the  station  was  Angakudsarrik,  in  Osterdalen,  east  of  Godhavn,  a  spot  well 
sheltered  from  the  north  winds.  Winter  set  in  with  heavy  snowfalls  in  September, 
but  the  work  at  the  station  was  not  thereby  interrupted.  The  library  of  over  3000 
volumes  was  opened  at  Christmas,  and  the  laboratory  was  ready  for  use  by  February. 
The  winter  was  unusually  severe  even  for  this  high  latitude,  the  snowfall  being 


I 


THE  MONTHLY   BEOOED.  667 

exceedingly  hesTy,  vrhilo  a  temperature  of  27°  balow  zero  Fahrenheit  was  registered. 
The  work  on  tbe  titatioD  proved  a  godsend  to  tlio  people  of  Crodfaavn,  foi  irhom  no 
relief  meaeurea  were  noceKBarj  iluring  the  nioler. 

The  Area  of  Greenlajid  Las  been  calculated  by  Mr.  U.  PryU,  who  givG«  the 
result  in  the  latest  iisue  of  (he  MedildiUfr  om  Qr^idand  (^fo.  33).     It  cornea  out  as 
H. 1,200  Bquaie  kilomefree,  which  is  equiTaloBt  to  826,500  aqunre  miles.  The  areas 
of  liifrorent  Bcctions  of  the  country  are  also  given,  that  of  the  icB-aheet  being  placed 
1,848,400  square  kiloraetreB,  or  713,750  aquaro  mile?,  while  the  aetlled  disli-icts 
fof  ihe  west  coast  amount  to  only  116,000  square  kilometres,  or  43,130  square  miles. 
FHTSIOAL   AKD   BIOIOOIOAI.  QEOOEAPHT, 

Deficiency  of  Mass  under  Uountaia  Eanges. — That  such  a  deficiency 
oziste  ban  been  shown  in  tbe  case  of  various  ranges  by  the  remilta  of  pendulum 
observationa.  It  has  been  supposed  by  some  that  thiit  Is  due  to  the  presence  in 
the  Earth's  crnat,  beneath  the  ranges,  of  recks  of  unusually  low  specific  gravity. 
This  can  hardly  be  conudcred  a  probable  solution  of  tbe  problem,  and  it  seenia 
preferable  to  supi-ose,  according  to  a  suggestion  first  put  forward,  ap[>areQt!y,  by 
Prof.  Heim,  that  the  cause  ia  to  be  found  in  the  greater  dei)th  to  which  the  ordinary 
CompoDentB  of  tbe  surface  layers — rocks  with  an  average  ejiecific  gravity  of  about 
2'G — reach  in  localities  where  such  a  <teficioncy  uf  mass  has  been  observed.  Tbe 
Maine  eiplanation  is  supported  by  Herr  K.  Gugler  in  a  paper,  written  without 
knowledge  of  Prof.  Heim'a  auggcatian,  and  lately  printed  in  the  VierttijahrMchrift 
dt$  Xatur/ortclundm  Oeielhclta/l  (vol.  SI,  190f>,  pi.  2-3)  at  ZUrioh.  This  writer 
savpoBCB  that  the  surface  crust,  with  a  B[jeoi6c  gravity  of  2*5,  is  replaced  at  a 
comparatively  small  depth  by  heavier  materials,  such  as  iron  ores  and  basic  eruptive 
rocks  with  a  speci6o  gravity  of  about  5  (the  central  core  being  composed  of  stUl 
heavier  materials,  such  as  metallic  iron).  In  order  to  ob'ain  a  quantitative  test  of 
the  theory,  be  supposes  liefinite  lines  of  division  (at  arbitrarily-  chosen  depths) 
between  tbe  various  layers,  though  recegniKing  that  a  pn^ressive  iDcraase  with  the 
dejilb  is  more  probable,  and  shows  that  the  required  "isoatasy"  is  obtained  by 
anpgio^ng  either  of  the  two  upper  layers  to  reach  a  greater  thickness  beneath 
mountain  ranges  than  eleowhcrc.  This  would  be  quite  consistent  with  the  eup- 
(  jiocition  that  mountain  formation  is  due  to  tangential  thmst  in  the  outer  layers, 
Fdue  ID  shrinking  of  ibe  core,  for  with  diminution  of  area  tbe  crust  must  become 
P  Qorretpondingly  thicker,  and  tbe  ridging  up  of  portions  would  involve  a  ainkitig  of 
1  ttte  under  surface  of  the  crust  in  order  to  preserve  equilibrlutn.  The  writer's 
■apposition  as  to  the  relative  specific  gravities  of  the  outer  and  inner  layers  of  the 
cnut  (2'5  ftud  6)  leads  him  to  the  result  that  the  basal  depression  of  the  lighter  of 
the  two  under  a  mountain  range  is  the  exact  equivalent  of  the  elevation  of  the 
mnge ;  but  tbia  wouhl,  of  cuiirse,  not  Itold  gooil  in  any  other  case. 

Icebet^  near  tlie  Orkneys  in  1836.— Dr.  L.  Mecking  lately  called  attention 
to  a  statement  of  Dove,  in  an  aiticle  on  north  polar  currents  published  in  1854,  that 
two  largo  icebergs  were  sighted  in  183G  by  Sir  James  Ross,  in  the  ship  Cove,  not 
far  from  tha  Orkney  ielande,  Ha  pointed  out  (_Zc<tsdiri/t  Ors.  Erdk.  Berlin,  1907, 
No.  3)  that  in  the  published  accounts  of  the  voyage  (which  was  underlaken  for  the 
purpoae  of  carrying  assistance  to  a  whaling-lloet  in  Baffin  bay)  no  mention  is  made 
of  such  an  occurrence,  while  negative  evidence  seemed  also  supplied  by  the  general 
oonsenaus  of  opinion  on  the  part  of  writers  on  hydrt^aphy,  that  no  icebergs  had 
ever  been  seen  on  or  near  the  British  coasts.  On  the  other  hand,  a  letter  from  one 
of  tbe  officers  of  the  Cove,  printed  in  the  Nautical  Magaxint  fur  1936,  coniained 
the  atatement,  "  We  have  been  in  company  with  icebergs,"  but  with  no  indication 
of  place  or  dale.   Dr.  Mecking  oonoludcd  that  unless  some  more  aabstantial  evidence 
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was  forthcoming,  we  must  suspend  judgment  on  the  correctness  of  Dove's  statement 
The  required  evidence  has  since  heen  obtained,  for  daring  a  recent  visit  to  this 
country,  Prof.  Eriimme],  who  had  till  then  been  sceptical  as  to  the  truth  of  the 
story,  suggested  to  Captain  G.  Hepworth  the  examination  of  the  original  log  of 
the  voyage.  The  result,  which  Prof.  Ertlmmel  notes  in  the  seventh  nhmber  of  the 
Zeitschri/ty  p.  473,  is  to  fally  confirm  the  statement,  the  log  for  the  morning  of 
January  14,  1836,  recording  the  observation  of  two  icebergs  (size  not  mentioned) 
in  60^  55'  N.,  5°  50'  W.  The  position  is  40  naatical  miles  south-east  of  Sudero 
in  the  Fosroes,  and  130  miles  north-west  of  the  Orkneys,  at  the  north-west  comer 
of  the  Fasroe- Shetland  channel,  with  a  depth  of  about  160  fathoms.  The  bergs, 
as  Prof.  Kriimmel  points  out,  must  undoubtedly  have  been  derived  from  the  polar 
current  which  runs  east  of  Iceland. 

eSlTBBAL. 

The  Centenary  of  the  Geological  Society  was  celebrated  in  London  on 

September  26  and  followiDg  days.  On  the  morning  of  that  day  the  president. 
Sir  A.  Qeikie,  received  the  delegates  from  foreign  countries,  scientific  societies, 
and  other  bodies  throughout  the  world,  in  the  hall  of  the  Institution  of  Civil 
Engineers.  The  Society  was  represented  by  Major  C.  F.  Close,  who  presented 
an  address  of  congratulation  on  behalf  of  the  Council  In  the  afternoon  of  the  same 
day  Sir  Archibald  Qeikie  (to  whom  the  medal  of  the  Institution  of  Mining  and 
Metallurgy  had  been  presented  in  the  morning  by  the  representatives  of  that  body) 
delivered  an  address  of  welcome  to  the  delegates  and  other  guests,  and  spoke  of  the 
progress  made  by  geological  science  during  the  past  century,  and  of  the  part  taken 
in  its  development  by  the  Greological  Society.  A  dinner  was  held  in  the  evening  at 
the  H6tel  M^tropole. 

International  Seismological  Association.— The  first  International  Earth- 
quake Conference  held  since  the  complete  organization  of  this  association  took 
place  at  The  Hague  from  September  21  to  25,  under  the  presidency  of  Prof.  L. 
Palazzo,  Director  of  the  Italian  Meteorological  Office.  It  may  be  remembered  that 
the  first  conference  of  the  kind  was  held  at  Strassburg  in  1901,  and  that  it  led  to 
the  decision  to  work  for  the  establishment  of  an  association  of  states  to  be  officially 
represented  at  future  conferences.  A  first  meeting  of  such  official  representatives 
was  held  at  Strassburg  in  1903,  and  led  to  the  organization  of  the  association  on 
definite  lines  by  the  acceptance  of  a  series  of  regulations,  a  full  reprint  of  which 
will  be  found  in  Petermanns  MitteUungen  for  1903  (p.  201).  The  central  bureau 
of  the  association  has  since  been  inaugurated  at  Strassburg  (Journal,  vol.  28,  p.  81). 
The  work  of  the  recent  conference  had  to  do  partly  with  the  general  administration 
of  the  association,  and  partly  with  the  discussion  of  practical  questions  relating  to 
its  scientific  work,  which  include  the  collection  and  correlation  on  a  uniform  system 
of  earthquake  observations  made  at  various  stations  throughout  the  world,  the 
preparation  of  a  bibliography,  the  issue  of  an  annual  catalogue  of  earthquakes,  and 
80  forth.  Among  the  minor  points  discussed  were  the  establishment  of  a  station 
at  Kashgar,  and  the  problem  offered  by  the  somewhat  mysterious  sound  phenomena 
known  as  Barisal  guns,  Mist^M^cffers,  and  by  other  names. 

Were  Dapper  and  Montanus  one  Individual  ?— That  such  was  the  case 

is  laid  down  by  Mr.  R.  II.  Schuller  in  a  pamphlet  printed  (without  date)  at  Santiago 
in  Chile.  The  original  Dutch  edition  of  the  *  New  and  Unknown  World,'  printed 
at  Amsterdam  in  1671,  appeared  under  the  name  of  Arnold  Montanus,  while  the 
German  translation  of  1673  was  ascribed  on  the  title  to  Dr.  0.  D.,  evidently  Dapper. 
This  has  somewhat  puzzled  the  bibliographers,  including  the  acute  and  learned  P.  A. 
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Tiele  ('  Nederlandsche  Bibliographie  van  Land-  en  Yolkenkunde,'  8.v.  Montantis\ 
who  suggests  that  the  two  men  formed  a  literary  co-partnership.  Mr.  Schuller 
points  to  the  privilege  of  the  1673  edition,  in  which  the  original  Dutch  work  is 
definitely  ascribed  to  Dapper,  as  proving  his  contention,  and  criticizes  the  biblio- 
graphers for  not  discoveriDg  the  identity  of  the  two  authors.  He  states  that  no 
biography  of  Montanus  is  to  be  found,  while  notices  of  Dapper  appear  in  all  the 
great  biographical  dictionaries.  The  notice  of  Dapper  by  Eyri^,  i  i.  the  *  Biographic 
Universelle '  (Michaud's)  speaks,  however,  of  Montanus  as  a  distinct  iodividual,  and 
we  are  informed  that  a  special  notice  of  him  appears  in  Van  der  Aa*8  '  Biographisch 
Wordenboek  der  Nederlanden.*  The  suggestion,  therefore,  cannot  certainly  be 
accepted. 
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AddUiona  to  the  Library. 

By  EDWARD  HEAWOOD,  M.A.,  Librartan,  R.a.S. 

The  following  abbreviatlonB  of  noons  and  the  adjectives  derived  from  them  are 
employed  to  indioate  the  source  of  articles  from  other  pnblioations.  Geographical 
names  are  as  a  role  written  in  fall : — 


A.  =  Academy,  Academic,  Akademie. 

Abh.  =  Abhandlungen. 

Ann.  =  Annals,  Annales,  Annalen. 

B  =  Bulletin,  Bollettino,  Boletim. 

Col.  =  Colonies. 

Com.  =  Commeroe. 

C.B.  =  Comptes  Bendes. 

£.  =  £rdkande. 

G.  =  Geography,  G^graphie,  Geografia. 

Gee.  =  Gesellschaft 

L  =  Institute,  Institution. 

Iz.  =  Izvestiya. 

J.  =  Journal. 

Jb.  =  Jahrbnoh. 

k.k.  =  kaiserlioh  und  koniglich. 

M.  =  Mitteilungen. 


Mag.  =  Magazine. 

Mem.  (NLim.)  =  Memoirs,  M^moires. 

Met  (m^t.)  =  Meteorological. 

P.  =  Prooeedinga. 

B.  =  BoyaL 

Bev.  (Biv.)  =  Beview,  Bevue,  Bivista. 

a.  =  Society,  Soci^t^,  Selskab. 

So.  =  Scienoe(8). 

Sitzb.  =  Sitzungsberioht. 

T.  =  Transactions. 

Ts.  =  Tijdschrif  t,  Tidskrift. 

V.  =  Verein. 

Verb.  =  Yerliandlungen. 

W.  =  Wiseenschaft,  and  compounds. 

Z.  =  Zeitsohrift. 

Zap.  =  Zapiski. 


On  account  of  the  ambiguity  of  the  words  ootavOf  quarto,  etc.,  the  size  of  books  in 
the  list  below  is  denoted  J)y  the  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half-inch.    The  size  of  the  Journal  is  10  x  6}. 

A  selection  of  the  works  in  this  list  will  be  notieod  elsewhere  in  the  '*  JoumaL*' 


EITBOPE. 

France— Xeurthe-et-Xo86lle.    CM,A.  Sc.  Paris  144  (1907) :  58G-589.  Nicklds  and  Joly . 
Sur  la  tcctoniquo  du  nord  de  Mcurtho-et-Moselle.   Note  do  Kcne  Nickl^  et  Henry 
July.     With  Sketch-map. 

C^ermany— Baltic  Coast.    Annalen  Uydrographie  36  (19(»7) :  113-122, 149-1G3.     Kaiser. 
Land-  und  Seewindc  an  der  deutfichon   Ostscekiigte.     Von  Max  Kaiser.    WW^ 
CiMrts  and  JHagravM. 

Germany— Bavaria.  Deutsche  G.  Blatter  80  (1907) :  24-30.  Bren. 

Nene  Gewitteretuditn  an  Oberbayrischen  Seen.     Von  Georg  Breu.     With  Sketch- 
map. 
Discusses  the  cause  of  the  frequency  of  storms  in  this  region. 

Germany— Bavaria.     Dtut^die  Rundschau/.  G.  29  (1906-7) :  241-246.  Bren. 

Habcn  die  Oberbayrischen  Seen  einen  Kinfluss  auf  die  GewitterbildMag  und  auf 
den  G  e  witter  verlauf  ?    Von  Georg  IJieu.     With  Shtchmap  and  Diagram 
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Oermany — loe  Age.  ThimmtiuL 

X.  Jahresber.  G.  Ges.  OreifswOd,  1905-6  (1907)  :  381-462. 

Planaria  Alpina  auf  Riigcn  und  die  Eiszeit.    Yon  Dr.  August  Tliiencmauo.    With 

Maps  and  Plate. 
Oermany— Morphology.  BpethmaniL 

Die  Liibecker  ^lulde  und  ihre  Torrassen.  Ein  Beitrag  zur  posiglaztalen  Genetik 
des  sUdwestlichon  < Jstsoebeckens.  Yon  Hans  Spethmann.  (Separat-Abdruck  aus 
dem  C^ntralblatt  fur  Miiieralogie,  etc,  1907,  No.  4.)    Size  9x6,  pp.  97-105. 

Oermany — Phytogeography.    Petermaniu  M.  68  (1907) :  25-36.  E5ek- 

Yersucli  ciuer  pflanzengeographisobeu  Umgrenzung  und  Eintcilung  Norddeutach- 
lands.     Yon  Prof.  Dr.  F.  Hock.     With  Map. 

Ctermany — Pomerania.  BeUmer. 

X.  Jahresber.  G.  Oes.  Qreiftvoald,  1905-6  (1907) :  463-502. 

Uutersuchungen  an  Seen  und  Sollen  Neuyorpommems  nnd  B&gena.  Yon  A. 
BeUmer.     With  Maps  and  Sections. 

''  Sullen  **  are  small  roundish  depressions,  filled  either  with  water  or  peaty  sub- 
stances. 

Oermany — Pomerania.  Beeeks. 

X  Jahresber.  G.  Get.  Gteifswald,  1905-6  (1907):  43-60. 
Yineta.     Yon  W.  Deecke.     With  Sketdi-map  and  lUwtraiiont. 

The  writer  believes  that  the  tradition  of  the  sunken  city  of  Yineta  points  to  a  sink- 
ing of  the  coast-line  in  the  early  middle  ages,  by  which  a  group  of  dolmens  or  other 
burial-mouuments  was  covered  by  the  sea. 

Oermany— Posen.  X.  Jahresber.  G.  Oes.  Greifswdld,  1905-6  (1907) :  351-380.  lehmtnB. 
Wanderungcn  und  Studien  in  Deutschlands  grosstem  binnenlandischen  Dfinenge- 
biot.    Yon  F.  W.  Paul  Lchmann.     With  Sketch-maps  and  Diagrams. 

Oermany— Prussia.  X.  Jahresber.  G.  Ges.  Qrei/swald,  1905-6  (1907) :  1-27.         Elbert. 

Die  Landverluste  an  don  KUsten  Rilgcns  und  Hiddensees,  ihre  Ursaohen  und  ihre 
Verhindoruug.     Yon  Dr.  Joh.  Elbert.     With  Map. 

Germany— Prussia.    X.  Jahresber.  G.  Ges.  Greifstoald,  1905-6  (1907) :  61-221.      Elbert. 
Die   Entwickeluug  des    Bodenrcliefs  von  Yorpommern   und   Rugen,  aoyne  den 
angreuzenden  Gebicten  der  Uckermark  und  ^lecklenbergs  w'ahrend  der  letzten 
diluvialen  Yereisung.     Yon  Dr.  Johannes  Elbert.     ZweiterTeil.     With  Map  and 
Sections. 

Germany— Prussia.  Deutsche  Erde  6  (1907) :  2-6.  Hthn. 

Die  Entstehung  der  Bevolkerung  Ostpreussens.  Begleitworte  zur  Nationalitaten- 
karte  von  Ostpreussens.   You  Prof.  Dr.  Friedrich  Hahn.    With  Map  and  lUustrationt. 

Holland— Geology.    Ts.  K.  Nederhind.  Aardrijksk.  Geiwots.  24  (1907) :  129-166.   Btien. 

De  niorphologische  bouw  van  het  diluvium  ten  westen  van  den  Ifsel.    Door  J.  van 

Baren.     With  Map  and  Illustrations. 

Italy— Capri.  Furebkeim. 

Die  Bluuc  Grotte  auf  Capri.  Eine  Monographic  von  F.  Furchheim.  Wien,  1907. 
Size  9^  X  C.J,  pp.  12.     Illustrations. 

Italy— Capri.  Trower. 

The  book  of  Capri.  By  Harold  E.  Trower.  Naples:  Emil  Prass,  19U6.  Siie 
8J  X  oj,  pp.  xxviii.  and  346.    Dlustrations.     Price  5  lire.   Presented  by  the  Auikitr. 

An  excellent  handbook  for  visitors  to  the  island. 

Italy— Como.  Jiiv.  G.  Italiana  14  (1907)  :  79-89.  Biaacbi. 

Sulla  distribuzione  dcUa  popolszione  nella  provincia  di  Como.  Studio  del  Dott. 
Franco  Bianchi. 

Italy— Historical.        Bendiconti  li.A.  Linoei  16  (1906)  :  199-225.  Pais. 

lutorno  aU'estensioue  del  uome  degli  Ausones  e  dell*  Ansonia.     Di  Ettore  Pais. 
Italy— Sicily.  Rir.  G.  Italiana  14  (1907):  1-15.  AlmfcgU. 

Distribuzione  della  popolazione  in  Sioilia,  sccondo  la  constituziono  geologica  del 

suolo.     Studio  dell  dott.  Roberto  Almagik. 

Italy— Venetia.  Mem.  G.,  Hie.  G.  Italiana  1  (1907):  1-100.  MarinelU. 

Studi  sopra  i  liraiti  altimetrici.     I.  I  limiti  altimotrici  in  Comelico.     lUcerche  di 
O  J  in  to  Marinelli.     With  Maps  and  Illustrations. 

This  forms  the  first  part  of  a  series  of  memoirs  supplementing  the  Rivigta  Gtogr. 
Italiana. 
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Norway.  G.  Teacher  4  (1907):  5-15.  Brigham. 

The  Fiords  of  Norway.  A  study  ia  homau  geography.  By  Prof.  Albert  Perry 
Brigham. 

Pyreneefl.  Briot. 

Lea  Pyre'neeB  et  la  8pe'le'olo;2:ie.  Par  Lucien  Briet.  (Extrait  du  Bulletin  Pyr^ueen, 
Xo.  61.     Janvier-Fevrier,  1907.)    Size  9x6,  pp.  10. 

Pyrenees.  Stuart-Menteath. 

Pyrenean  Geology.  By  P.  W.  Stuart-Menteath.  Parts  6  and  7-8.  London: 
Dulau  .V  Co.,  1906-7.  Size  8J  x  5J,  pp.  (part  6)  38 ;  (parts  7-8)  28.  Pre»erUed 
by  the  Author. 

Bussia— Cartography.        M.O.  Qes.  Hamburg  21  (190(3):  1-61.  Michow. 

Das  erste  Jahrhundert  russischer  Kartographic  1 525-1 63 1  und  die  Originalkarte 
des  Anton  Wied  von  1542.    Von  H.  Michow.      With  Facsimile  Mapif. 

Scandinavia— Olaciation.    Z.  Qeg.  E.  Berlin  (1907) :  27-43,  87-101.  Worth. 

Stndien  zur  glazialen  Bodengestaltung  in  der  skandinavischen   I/andem.    Von 
Dr.  Emil  Werth.     With  Sketch-maps. 
Spain.  BikU. 

Kultur-  und  Naturbilder  yon  der  spanischcn  Riviera.  Voa  Dr.  M.  Rikli. 
(Nenjahrsblatt  der  Naturforschenden  Qesellschaft  in  Ziirich  aiif  das  Jahr  1907; 
109  IStuck.)    Zurich,  1907.    Size  U  x  9,  pp.  4a     Illustrations, 

Switzerland — Alps.  Heim. 

VierUljahrschrift  Natur/ors.  Ges.  Ziirich  61  (1906):  462-472. 
Die  Erscheinungcn  der  L&ngszerreissung  und  Abquetsohung  am  nordsohweizer- 
ischen  Alpenrand.    Von  Arnold  Helm. 

Switzerland— Historical.  G/odtu)  91  (1907) :  159-160.  Mehlis. 

Das  romischc  Grenzwehrsystem  in  der  Nordschweiz.  Von  Dr.  C.  Mehiis.  With 
Sketch-map. 

United  Xingdom— Cornwall.  Hill  and  MacAlitter. 

Memoirs  of  the  Geological  Survey.  England  und  Wales.  Explanation  of  sheet  852. 
The  Geology  of  Falmouth  and  Truro  and  of  the  mining  district  of  Camborne  and 
Redruth.  By  J.  B.  Hill  and  D.  A.  MacAlistcr.  London,  1906.  Size  10  x  6,  pp. 
X.  and  336.    Sketch-map  and  Illustrations. 

United  Kingdom — Cornwall.  Beid  and  Scrivenor. 

Memoirs  of  the  Geological  Survey :  England  and  Wales.  The  geology  of  the 
country  near  Newquay.  By  Clement  Reid  and  J.  B.  Scrivenor.  London,  1906. 
Size  9}  X  6,  pp.  iv.  and  132.     Illustrations  and  Sketch-map, 

United  Kingdom—England.      G.  Teacher  4  (1907)  :  29-38.  MaoMnnn. 

The  economic  historical  geography  of  a  county,  illustrated  from  Essex  and  Cumber- 
land.    By  Nora  E.  Mac&unn. 

United  Kingdom— England— Coal.     J.S.  ArU  55  (1907) :  450-460.  Dawkins. 

The  discovery  of  the  bouth-eastern  coalfield.  By  Prof.  W.  Boyd  Dawkins.  With 
Map  and  Section. 

United  Kingdom— Ireland.    P.R.  Irish  A.  86  (1907) :  B.,  74-96.  Kilroe. 

The  river  Shannon  :  its  present  course  and  geological  history.  By  J.  R.  Kilroe. 
With  Map  aiul  Sections.     (See  p.  208,  ajtte.) 

United  Kingdom— Ireland.  Lamplngh  and  others. 

Memoirs  of  the  Geological  Survey  of  Ireland.  The  geology  of  the  country  around 
Limerick.  By  G.  W.  Lamplugh  and  others.  Dublin,  1907.  Size  9J  X  6,  pp.  vi 
and  120.     Maps  and  Illustrations. 

United  Kingdom— London.    London  Topographical  Record  4  (1907) :  113-140.    Oomme. 

Catalogue  of  the  exhibition  of  maps,  views,  and  plans  of  London,  exhibited  at  the 
conversazione  held  at  Drapers'  Hall  on  Thursday,  March  16,  1905.  By  Bernard 
Gomme. 

United  Kingdom — London.     London  Topographical  Record  4  (1907) :  1-12.        Herman. 

Address  by  Philip  Norman  [on  the  Roman  Wall  of  London].  Flan  and 
Illustrations. 

United  Kingdom— Scotland.    Scottish  G.  Mag,  23  (1907) :  192-202.  Hinzman. 

The  rivers  of  Scotland  :  the  Beauly  and  Conon.  By  Lionel  W.  Hinxman.  With 
Map  and  Sections. 
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Uoited  Kingdom— Somerset  Mom. 

Geographical  Distribation  uf   Vegetation  in  Somerset :   Bath  and   Bridgewater 
district.     By  C.  E.  Moss.     London  :  R.G.S.,  1907.    Sixe  91  X  6,  pp.  72.    Mapt  and 

Illustrations. 

Forms  one  of  tho  same  series  as  the  monographs  of  Dr.  W.  G.  Smith,  Mr.  I^wis, 
and  others,  which  have  appeared  in  the  Journal.  The  present  paper  is  ianied  as  an 
Extra  Pnblication. 

A8IA. 

PhUippineg— Ethnology.    Philippine  J.  Sc.  1  (1906):  791-876.  '    WoreesUr. 

Tho  uon-C'hristinn  Tribes  of  Northern  Luzon.     By  Dean  0.  Woroeater.     With 

Platvx.    AUo  Kf-parate  copy,  presented  by  the  Author. 
There  arc  <>?  plates  illustrating  the  physical  characters  and  mode  of  life  of  these 
tribes. 
PhUippines-Oeology.       Philippine  J.  8c.  1  (1906) :  617-636.  Smitk. 

Preliminary  geological  reconnaissance  of  the  Loboo  moimtains,  Batangas  province. 
By  W.  D.  Smith.     With  Map,  Section,  and  lUustrations. 

Philippines— Phytogeography.  Philippine  J.  8c.  1  (1900):  373-431,  037-682.  Whitford. 

The  Vegetation  of  tho  T^umao  Forest  Keaorve.     By  H.  N.  Whitford.     With  Map 
awl  Jlluatrations. 

Dis  usses    the    plant-formations,  which    are    illustrated    by   numerous    excellent 
photographs. 

Bassia— Caacasus.  M.G.  a es.  Hamburg  21  (WOG):  177-201.  AlbroeKt. 

Dureh  den  Daghcatan  auf  der  Awaro-  Kachetinischen  Strasse  im  Mai-Jnni  1904. 
Von  Dr.  Max  Albrecht.      With  Jllustratiow. 

8iam— Fauna.  Mortenten  and  With. 

M^in.  A.ll.  Sc.  Danenutrk,  VII.  Ser.,  1  (1904):  1-124  ;  3(1906):  1-214. 
The   Danish   Expedition   to  8iam,  1899-1900.      II.  Echinoidea  (I)  by   Dr.  Th. 
Mortensen:   and   III.   Chclonethi:   an   account  of  the   Indian   False   Scorpions, 
together  witli   Studies  on  the  Anatomy   and   Classification   of  the   Order.     By 
C.  J.  Witli.      With  Map  and  Plates. 

Siam— Treaty.  B.  Comite  Ane  fran^ise  7  (1907):  83-86.  Csix. 

Le  iiouveau  traite  fmncosiamois.     Par  Kobert  de  Caix. 
See  note  in  tlu;  May  numlxT  (p.  569). 

Turkey— Asia  Minor.      Contemp^frary  Her.  90  (1906):  780-800.  Ramsay. 

The  Pea8ant-(Jod  :   tlie  Destruction  and  the  Restoration  of  Agriculture  in  Asia 
Minor.     By  Sir  W.  M.  Kamsay. 

Tarkey-lsia  Minor.      B.S.G.  Ituliaua  IV.  8  (1907):  201-229.  VannnteUl 

Xella  Turchia  Asiatiea.     Del  cav.  Lamberto  Vannutelli.      With  lUustrati&tis. 

A7BICA. 

French  West  Africa.        Deutsche  G.  Blatter  30  (1907) :  1-23.  Beysr. 

Franzoaisch-Westafrika.     Eiue  Kolonialwirtschuftlicho  Studie.     Von  Prof.  Dr.  A. 
Beyer. 

French  West  Africa.  

Trade  and   Agriculture  of  French  AVest  Africa  for  the  year  1905-6.    (Foreign 
Office  Annual,  No.  3763,  1907.)     Size  9J  x  6,  pp.  30.     Price  2d. 

Oerman  East  Africa.    M.  drut>*.  SchutzgebieUn  19  (1906)  :  336-3:{8.  Moiiel 

B(^gleitwurte  zu  der  **Karte   des  sudlichon  Teilos  der  Nguru-Berge."     Von  M. 
Moisel.     With  Map. 

Gold  Coast.  J^..^.  Neuchateloifie  G.  17  (1900) :  7-312.  Perreganz. 

Chez  les  Achanti.     Par  Edmond  Perregaux.     Tri7/j  Illudrations. 

Kamernn— Boundary.  Petermanns  M.  63  (1907) :  36-39.  Hermann. 

Die   Xordwestgrenze  von  Kamerun.    Ein  Typus  modemer  Grenzentwickelong. 
\o\\  Dr.  K.  Hermann.     With  Ma  pi*. 

The  maps  show  successive  stages  in  the  evolution  of  the  boundary. 

Madagascar-Ethnology.     Be  r.  de  Madagascar  %  (IdOC}):  1025-1054.  Jnlly. 

Etlinogniphie  de  Madagascar.     Par  A.  Jully. 
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Korocco.  B.  ComiU  Afrique  franfaise  16  (1906):  307-314.  Dye. 

La  miflsioD  bydrographiqae  du  Lieutenant  de  Vaisseau  Dy^  an  Maroc  (Oampagne 
de  1906).     Rapport  sommaire  No.  3;  par  le  Comm.  A.  Henri  Dy4.     With  Illuftra' 
iioM  and  Supplement. 
Morocco— Atlas.  Ann.  Q.  16  (1907):  70-77.  GentU. 

Xotice  Bur  resquisse  g^logique  du  haut  Atlas  occidental  (Maroc).    Par  Louis 
Gentil.     With  Map. 

North  Africa  -Atlas.     Jahre>^her.  Frankfurter  V.G.  70  (1905-6) :  5-87.  Knoch. 

Die  Niedersohliigaverhaltnisse  der  Atlaslunder.  Von  Dr.  Karl  Knoch.  With 
Map. 

Shodesia.  Gregory. 

The  3Iiuiug  Fields  of  Southern  Rhodesia  in  1905.     By  J.  W.  Gregory.    (From  the 
Transactioni  of  the  Jnntitution  of  Mining    Engineers,)     London,  etc.,  1906.     Size 
9|  X  6,  pp.  60.     8keteh-mapt  Illustrations ^  and  Diagram*. 
Bhodesia.  Mem.  Manehestfr  Philosoph.  S.  61  (1906-7):  No.  3  (pp.  7).  Heave. 

A  Journey  to  North-Eaat  Rhodesia  during  1904  and  1905.  By  S.  Neave.  With 
Skttch-mnp. 

The  writer  went  out  in  1901  as  naturalist  to  the  Geodetic  Survey  in  North-East 
Rhodesia.    The  same  journal  contains  reports  on  his  collections. 

Bhodesia— Barotseland.    B.8.  Xeuchateloise  0. 17  (1906) :  81H-323.  Bander. 

De  Sesh^^  h  Lealonyi  par  une  route  nouvelle.    Par  F.  Buruicr.    Sketch-map. 

The  route  lay  east  of  the  Zambezi,  between  the  latter  and  the  regular .  waggon 
road. 

Rhodesia— Zimbabwe.  Hall. 

Visitors'  Gaide  to  the  Great  Zimbabwe  Ruins:  Mashonaland,  Rhodesia,  South 
Africa.  By  R.  N.  Hall.  [Cape  Town],  1907.  Size  84  x  5J,  pp.  34.  Plans  and 
Illustrations.    Price  Is.  6d. 

Bhodesia— Zimbabwe.  (?/o&ti«  91  (1907) :  229-232.  Passarge. 

Ophir  und  die  Simbabyeknltur.    Von  Dr.  L.  Passarge. 

The  writer  belieyes  that  traces  of  Asiatic  culture  are  to  be  seen  at  Zimbabye,  but 
that  it  has  suffered  deterioration  through  the  African  medium  which  has  transmitted  it. 

Sahara.  Z.  Ges,  E.  Berlin,  1907  :  166-172.  Passarge. 

GeomorphologiBche  Problcme  aus  der  Sahara.    Von  Prof.  Dr.  8.  Passarge. 
Sahara— French.      Ui  O.,  B.8.G.  Paris  16  (1907)  :  1-28, 10:^120.  Gautier 

A  tnivers  le  Sahara  f  r  an9ai8.     Par  E.-F.  Gautier.     With  Map  and  Plan. 

Sahara— French.       B.  Camite  Afrique  fran^aUe  17  (1907)  :  80-83.  Terrier. 

La  fronticre  terrestre  de  TAfrique  occidentale  et  oentrale.  Par  Augusto  Terrier. 
With  Map. 

Discusses  the  political  position  in  the  regi<m  north-east  of  Lake  Chad,  with  an 
account  of  Captain  Mangin*s  explorations.    (Cf.  note  in  vol.  29,  p.  569.) 

Sahara— French.  Touohard. 

Ren^eignements  Col.,  Comity  A/rique  fran^aise  16  (19(X;):  301-317,  359-364,  371-396. 

Travaux  et  reconnaissances  de  penetration  saharienne,  execute  dans  le  sud  Con- 

tantinois  par  le  cercle  de  Touggourt.      Rapport  du  Capitaine  Touchard.     With 

Maps  and  Illustrations, 

Sahara — French.  Vallier. 

RenseignnienU  Col,  Comity  Afrique  fran^aise  16  (1906)  :  269-285,  325-332,  338-358, 

396-403. 

Explorations  dans  le  Ferlo,  1904-1905.  Par  le  Capitaioe  Vallier.  With  Maps  and 
Diagrams. 

South  Africa.  Penek. 

Siid-Afrika  und  Sambesifalle.     Von   Albrecht   Penck.     (Gesellschaft  deutscher 

Naturforscher  und  Arzte ;  Verhandlungen,  1906.     Sonderabdruck.)    I>eipzig,  1906. 

Size  ^  X  7,  pp.  16.    Presented  by  the  Author. 

Cf.  note  in  vol.  27,  p.  630. 

Sudan — Biver-systems.  Audoin  and  Adh^xnar. 

Benseignements  Col.,  Comity  A/rique  fran^aise  16(1906):  365-371. 

Ktude  des  relations  par  eau^du  Logone  avec  la  Bcnoue'.  Par  MM.  Audoin  ot 
d'Adh^mar.     With  Maps. 

See  note  in  the  May  number,  p.  570. 
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WB»t  Afrioi— Bcnndary.  

Triatj  Btrics,  No.  8,  liH)7-  Agreument  bolwcen  tho  United  Kiufc'dom  and  Ftaneu 
relative  to  tlia  Buondarj  between  tho  Gold  Count  and  thu  Freuch  Soudan,  3idj  19, 
1006.     Loudon.  1907.    Size  9i  X  6,  pp.  24.     Xap».     Friee  2».  IJd. 

Weit  Afriw— Stlmologr-     £-0.  Hifl.  tt  DaioripUve  (190t;) :  82-119.  KMUna, 

F.tudo  ini  In  dielributba  gfogiapbique  dea  nLCCS  sni  la  cSti^  oocidentalo  d'Afriqne, 
dc  U  Gumbio  fa  la  Hellocorfr.     Par  le  Dr.  Maekud.     Wilh  Map. 

West  Atrioft— Klot.  

Africa  Pilot,  Purt  i. :  or  Sailiug  Direotinns  fur  the  Went  Coaat  of  A&icn.  from 
t^l'H  SpiirUd  to  the  river  Cnmeroon,  also  tlie  Ainres,  Mudoira,  Canary,  and  Cape 
Verdo  IsIudiIb.  Ttb  Edition,  1907.  I.undoti,  I9<|T.  Size  ill.  x  0,  pp.  Kxiv.  aad 
C40.     Iiidrx-map.     Prire  3». 

NOBTH  AHEBICA. 
Hewfoundland.  [MaoOngoi.] 

Rt'port  on  tbc  fi'rcign  tnidf  aod  commerce  of  NcwfoundlaDd,  19{)5-(lti.     Siie   13  X 

8i,  pp.  vi.,  yi,,  46,  and  MO.     DiagTi^m^. 
Noticed  in  the  Monthly  Becord  (July,  p.  91). 
Uait«d  StatM— AiBu.     B.n.S.  Geol.  Sure.  302  (,\9Q6):  pp.  10.1  Bannatt. 

The  areai  ut  the  llDited  States,  the  atate«,  and  tho  torritorlra.   lly  Henry  GaiuiBtt. 

Wilk  Map. 

Bee  notu  in  the  Monthly  Beoinl  for  Jnne  (p.  ti7i!). 
Unltsd  Btatei— CalifornU.     Sierra  Club  B.  6  {VMT):  IlS-127.  Colby  and  etban. 

K-jjiort  on  tiir  King'a  Kiver  CaBon  and  Tieinity.     By  Wm.  E.  Oolhy.  J.  N.  Le 

rmiU',  nn,l  K.  T.  ParHOna.      With  lUuiitrnliimi. 
United  Slates— Califomia.  OmorL 

B.  Imp,  Earttqwife  Invattgation  dm.  1  (1907):  7-25. 

Preliminary  note  on  the  caiue  of  the  Ban  FrBnoiaoo  earthquake  of  Apiil  i>*.  IIHK. 

By  Dr.  F.  Oinori.     Wilh  Mapt,  Diagrams,  and  lllutlrtitione. 
United  Statei— CmL        Natinnal  i.J.  Xag.  IS  (1U07) :  12S-I38.  Campball. 

Hon  long  will  the  (vibI  leservea  of  the  United  States  last?    By  Marius  R.  Cump- 

bdl.     Wilh  Diagraim. 
Unitsd  Btatei— Caloiado.    U.S.  (Ifal.SuTu^  Prof.  Fnper  S2(l00ti):  pp.90.  Dartos. 

Geiilo^y  and  underground  walera  of  the  Aikanaaa  valley  iu  Eaatern  Colurndo.     By 

N.  U.  Dart^n.     With  JtfnpK,  PlaUt.  und  SfftUm*. 
Unitsd  Btatas— Oolorado.  Liodgren  and  Banaome. 

U.8.  Geol.  Sum.,  Pro/.  Paper  51  (1906):  pp.  ii.  and  516. 

Gculogy  and  gold  depoeita  of  the  Cripple  Creek  distrioC,  Colorado.     By  Waldt-mar 

l.iiidgruti  nud  li^cderiok  Leslie  Bunaumt].    With  Mapt,  DiagramM.anii  lUnttratiuni. 
Unitsd  Btatss — Oonneetient.  Bies  nad  Otbsra. 

MiluukI  oC  the  geology  of  Conuectieut.     By   Pr.  William  North  Itioe  and  Dr. 

Herbert  Ernesl  Gregory.     Preliminary  goologinJ  roup  of  Ooninfticut.     By  Dr. 

Herbert  Ernest  Gregory  aod  Dr.  Ueury  Holliater  Kuhiiibon.  (State  uf  Conaoctieat: 

State  Geological  aud  Natural  Uiatnty  tjurvey.  BuUetioB  Nos.  6  and  7.)    Hartford, 

iy06-07.     Si«B  !>  X  6.  pp.  (No.  6)  271,  (No.  7)  40.     Map"  and  IU<utTa.tio«: 
United  Btatei — Otologlcal  Borrej.  

Tweuty-aeventh  annual  report  of  tlis  diroeloi  of  the  U.S.  (ieologioal  Survev  to  the 

Seoretary  of  the  Interior,  1905-03.     Waahlnf^on,  1906.   Sile  9x6,  pp.  101.   Maf. 
Tbu  map  of  the  area  oovered  by  typographical  auiveye  ahuws  that  there  are  i 
tracts  of  coantry  still  mitouched. 
Unitsd  Btatea— Oeer^a.  Sei»i<ee  S6  (1907):  128-432. 

lli\--T  caplurL'  in  thf  Tallulah  district,  Georgia.     By  D.  W.  Johiuon. 
Unitsd  BtaU»— IrrigaUon.    /.  fV.inWin  1.  163  (I9<iT) :  217-242.  Cutar. 

Irrii^lioii  and  the  GovurLment  irrl|-Btioa  project  at  Tuma.     By  ProL  Oscar  C. 

Carter.     II  ilh  Map  and  lilwftTatiimt. 
The  Yuma  project  is  that  for  irrigating  the  lands  on  both  aides  of  the  lower 
Uolotsdo  rivor. 
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Vaited  States— Louisiana  and  Arkansai.  Veatch. 

U.S.  Geol.  Surv.y  Prof.  Paper  4G  (1906):  pp.  422. 
Geology  and  underground  water  resources  of  nortliern  Louisiauu  and  southern 
Arkuusas.     By  A.  0.  Veatch.     With  Maps  and  Plates. 

ITnited  SUtes— Minerals.  Day  and  Biehardi. 

Black  sands  of  the  Pacific  slope  in  1905.     By  David  T.  Day  and  B.  H.  Richards. 

AVa«hini,'t«)n,  1907.     Size  0  X  6,  pp.  84.     Pre$ented  6y  the  0.8.  Geological  Survey. 
Report  of  an   iuvo^ti«ratiou  regarding  the  useful   minerals  (especially  platinum) 
occurring  in  the  **  black  sands." 

ITnited  States— Place-names.     B.  American  G.S.  39  (1907):  103-106.  

Names  of  topographic  features  in  tlie  United  States. 
Gives  the  results  arrived  at  by  the  United  States  Geographic  Board,  after  corre- 
spondence with  American  geographers  and  geologists.     The  name  "  Cordilleras "  is 
adopted  for  the  entire  western  mountain  system. 

ITnited  States— South  Carolina.    Geological  Mag.  4  (1907) :  197-202.  Hobbs. 

The  Charleston  earthquake  of  August  31,  1886,  in  a  new  light.     By  AVilliam 

Herbert  Hobbs.     With  Sketch-map. 
The  distribution  of  the   areas  of  "  Craterlets,"  together   with  that  of  points  of 
maximum  disturbance  on  the  railway  lines,  is  held  to  point  to  two  series  of  parallel 
fracture-planes  within  the  rocky  basement  of  the  region. 

United  S:;ates— Virginia.     B.  American  G.8.  39  (1907) :  92-102.  Snrfkoe. 

Climate  and  boundaries  of  Virginia.    By  G.  T.  Surface. 
ITnited  States— Washington.      /Sierra  Club  B.  6  (1907) :  87-99.  DaTidion. 

The  name  "  Mount  Rainier."     By  George  Davidson. 

Urges  the  rttentiou  of  this  name  given  by  Yanconver,  as  against  the  proposed 
change  t<»  **  Tacoma." 

ITnited  States— Western.     Monthly  Weather  Bev.  34  (1906) :  557-659.  Henry. 

Salton  Sea  and  the  rainfall  of  the  south-west.     By  Prof.  Alfred  J.  Henry. 

8hows  that  the  Salton  sea  is  unlikely  to  appreciably  affect  the  local  rainfall,  though 
it  may 'slightly  increase  tlie  relative  humidity. 

ITnited  States— Wyoming  and  Montana.  Barton. 

U.S.  Geol.  Surv.y  Prof.  Paper  51  (1906):  pp.  130. 

Geology  of  the  Bighorn  mountains.  By  N.  H.  Darton.  With  MapSy  PlateSy  and 
Sections. 

PHTSICAL  AHD  BIOLO&ICAL   OEOOBAPHT. 

Meteorology— Evaporation.    So.  P.  /?.  Dublin  8.  11  (1907):  137-178.  Sntton. 

A   Contribution   to  the   Study  of  Evaporation   from  Water-surfaces.    By  J.  R. 

Sutton.     With  Illustration. 
Many  of  the  phenomena  of  evaporation  are  still  so  far  a  matter  of  uncertainty  that 
the  experiments  hero  described  are  both  of  interest  in  themselves  and  useful  as  pointing 
to  the  need  for  further  study. 

Meteorology— Frost.    Meteorologische  Z.  24  (1907) :  11-24,  49-64.  Boncheid. 

Die  mittlere  Dauer  des  Frostes  auf  der  Erde.  Von  Otto  Dorschoid.  With  Map» 
and  Diagram. 

Meteorology— Pressure.      Z.  Ges.  E.  Berlin  (1907):  246-253.  Baschin. 

Die  geographische  Yerteilung  des  Luftdrucks  und  deren  Anderung  vom  Sommer 
zum  Winter.     Von  Otto  Baschin. 

Meteorology — Temperature.  Hann. 

Der  tiigliche  Gang  der  Temperatur  in  der  ausseren  Tropenzone.  A.  Das  Ameri- 
kanische  und  Afrikanische  Tropenzone.  Von  Julius  Uann.  Wien,  1907.  Size 
12J  X  9J,  pp.  88. 

Meteorology — Upper  Air.  Monaeo. 

Meteorological  Researches  in  the  High  Atmosphere.  By  H.S.I  I.  the  Prince  of 
IMonaco.  (Reprinted  from  the  Scottish  Geographical  Magazine  for  March,  1907.) 
[Edinburgh,  1907.]    Size  9J  x  6,  pp.  113-12*2.     Illustrations. 

Mountains.  Miinchener  G.  Studien  17  (1906) :  pp.  vi.  and  52.  Benl. 

Friihere  und  sp'atere  Hypothesen  iiber  die  regelm'assige  Anordnung  der  ErdgeUrge 
nach  bestimmten  Himmelsrichtungen.    Von  Oskar  Benl. 
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Monntains.  B.8.  Beige  G^.  20  (1906)  :  M^m.,  171-179. 

De  la  notiou  du  temps  necessaire  k  la  oonstitation  d*ane  chaine  pliBS^.    Par  G. 

Simoens. 

Oceanograpliy.  KrtBBtL 

Haudbuoh  dor  Ozeanographie.  Von  Dr.  Otto  Krummel.  Band  L  Die  raamlichen, 
chouiischen,  und  physikalificheii  Verhaltniase  des  Meeres.  Zweite  .  .  .  Auflage. 
(Bibliotbek  geograpbischor  Haudbucher,  begrundet  von  Friedrioh  BatseL  Keue 
Folge  berauegegobeii  von  Prof.  Dr.  Albreoht  Penck.)  Stuttgart:  J.  Engelhom, 
1907.  Size  [i  X  6,  pp.  zvi.  and  528.  Diagrams.  Price  22iii.  Presented  by  (ke 
Publislier.    [To  bo  reviewed.] 

Oceanograpliy.  B.S,G.  lialiana  8  (1907) :  288-304.  Mariu. 

Lo  bvilapjK),  lo  statu  attuale  e  gli  odiemi  problcmi  della  Talasaologia.     Del  prof. 

Loduvico  ^larini. 

Oceanograpliy — Baltic.  FiMide. 

X,  Jahresber.  G.  Ges.  Grei/swald^  1905-06  (1907) :  223-350. 
Grund-  und  Plankton-Algen  der  Ostsoe.    Von  Hermann  Fraude.     With  Map, 

Oceanograpliy— Baltic.    Annalen  Ilydrographie  34  (1906) :  464-472.  Beiiieka 

Die  Fisverhaltnibse  in  O.en  sebwediBcben  und  russischcn  Gewassem  der  Ostee  im 
Winter  1905-06.     Von  G.  Reinieke. 

Ocoanography— Baltic.    A  umtkn  Hydrographies^  (id06):  391-398,414-423.    Witting. 

Der  BottuiHcbc  Meerbusen.  Eine  hydrograpbische  Uebersicht.  Von  Rolf  J. 
Witting.     With  Cliarts  and  Seetioni*. 

Oceanography — Carrents.  Ekniaa. 

Annalen  Uydrojraphie  34  (1906):  423-430,  472-484,  527-540,  566-583. 
Beitrage  zur  Theorie  der  Meeresstromungen.  Von  V.  Waif  rid  Ekman.   Diagram. 

Oceanograpliy— Indian  Ocean.     C.n.A.  Sc.  Paritf  144  (1907) :  405-407.  Thouki 

Fonds  sous-marin8  entre  Madagascar,  la  Reunion  et  Tile  Maurice.     Par  J.  Thoulet. 


Oceanography — Museum.  

FUlirur  (lurch  das   Museum  fiir  Mcereskunde  in  Berlin.     Berlin :   E.  S.  Mittler 
u.  .S.,  1907.     8izu  8J  X  5-5,  pp.  152.     Ulmtraiion^.     Pre>ientedby  Prof.  A.  Patch. 

Oceanography — North  Atlantic,  etc.  BonTier. 

B.L  Oce'anographiqne  Monaco^  No.  93  (1907):  pp.  104. 
Qiielques  impressions  d'un  naturalistc  au  cours  d'unc  campagnc  scientifiqne  de 
8.   A.  S.   Ic    Prince'  do   Monaco  (1905).     Par   E.   Ij.  Bouvier.      With  Map  owi 

Il!u!*tr(tiiffm. 

Oceanography— North  Atlantic.     Z.  (ivj^.  E.  Berlin  (1907):  173-176.  MeekiBg. 

F^isber^j^e  bei  den  Orkney-Inseln  im  Jahre  1830  ?    Von  D.  L.  Mecking. 
Discusses  the  probability  of  the  reported  sighting  of  icebergs  by  Sir  Jamee  Roea'i 
ship  Cove.     A  later  note  by  Prof.  Kriimmel   settles  the  question  in  the  afiBrmatlTe 
(p.  567,  ante). 

Oceanography — North  Sea.  Thompson. 

vSecond  njKjrt  (northern  area)  on  fishery  and  hydrographical  investigations  in  the 
North  Soa  und  adja(;unt  waters.  Conducted  .  .  .  under  the  superintendence  of 
D'Arcy  Wentworth  Thompson.  1904-05.  Part  i.  Hydrography.  London,  11K)7. 
Size  li>  X  8}.  pp.  iv.  and  210.  Cliartx  and  Diagrams.  Price  in.  2d.  Pretentedhjf 
th(  Fish  fry  Board  for  Scotland. 

Oceanography— Pacific.     Quetn^Iand  G.J.  21  (1905-06)  :  71-134.  Murrty. 

On  the  depth,  t(?mpcrature  of  the  ocean  waters,  and  marine  deposits  of  the  soutli- 

west  Pacific  Oeenn.     By  Sir  John  Murray. 
Read  at   the   Quoensland   riOogiai)hical    Society's    Anniversary    celebration    (see 
Journal,  vol.  28.  p.  514). 

Oceanography— Pacific.     Annah'nHydro(jraplii(Zfi{\\)i)l):  108-113.  Sehott 

liOtuntrcn  I.N. MS.  "Edi  "  und  des  deutschon  Kaboldampfer8**Steplian  '*  im  west- 
lichen  Stillen  Ozcun.     Von  G.  Schott.      With  CUarU. 

Noticed  in  the  June  number  (vol  29,  p.  G79). 
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Oeeanograpliy — Plankton.  Schroder. 

VterUljahrsftchn/t  Natnr/ors.  Oes.  Zurich  61  (1000)  :  319-377. 

Beltrage  zur  Kenntnis  des  Phytoplanktons  warmer  Meerc.     Von  Bruno  Schroder. 
With  IVustraticm^. 

Oeeanography— South  Paoiflo.  Has  well  and  others. 

Beatrds  Australian  Museum  6  (1907)  :  271-311. 
The  results  of  deep-sea  investigation  in  the  Tasman  Sea.    I.  The  cx})edition  of 
H.M.C.S.  Miner.    By  W.  A.  Haswell,  C.  Hedley,  and  E.  J.  Goddard.      mth 
lUuKtraiion*. 

Ocaanofirraphy— Terms.     liiv.  O.  Italiana  13  (1906) :  441-452,  r)23-531.  Ricohieri. 

Terminologia  raorfografica  dei  fondi  ooeanici.     Oonaiderazioni  e  proposte  del  Prof. 
Giuseppe  Ricchieri. 

Criticism,  in  matters  of  detail,  of  the  recommendations  of  the  international  com- 
mittee (Journalj  Tol.  22,  p.  191). 

Oceanography — Voyage.    Annalen  Eydrographie  S5  (1907) :  145-149.  Schott. 

Eapitanleutnant  Lebahn  und  die  Forschungsreise  8.M.S.  Planet.    Von  Gerhard 
Schott.     With  Chart. 

Oceanography— Voyage.  [Lehahn.] 

Aunalen  Hydrogrnphie  34  (190G):  145-147,  220-227,  259-26,5,  305-313,  353-365, 

409-414, 457-464,  505-510,  556-562. 
Die  ForBchungsreise  S.M.S.  Planet.     With  Charts^  Diagrams^  and  lUustrations. 
See  note  in  the  January  number  (p.  94). 

Pliytogeography.      T.  Nat.  HiU.  8.  Glasgow  7  (1904-05) :  225-235.  Ewing. 

An  (Ecological  Problem.     By  Peter  Ewing. 

DiBcusses  the  relation  of  alpine  plants  to  the  rocks  on  which  they  arc  found.    (See 
p.  330,  ante.) 

Sivers.  Riv.  G.  Italiana  14  (1907)  :  95-78.  Iggel. 

II  concetto  della  direzione  nei  corsi  d'aoqua.    Nota  di  A.  Issel.     With  Diagrams. 

Discusses  the  different  senses  in  which  the  idea  of  direction  is  applicable  to  the 
course  of  a  waterway.    (See  July  number,  p.  95.) 

Sea-level.  Geological  Mag.,  Dec.  v.,  4  (1907) :  115-121.  Pearson. 

Deformation  and  yariation  in  the  sea-level.    By  11.  W.  Pearson. 

Seiimology.  Atti  R.  A,  Lincei,  Ser,  V.,  Rendio<mti  16  (1907) :  1  Sera.,  384-395.   Marchi. 

Teoria  elostica  delle  dislocazioni  toctonichc.    Nota  di  L.  De  Marchi. 
Seismology.  Upham. 

The  San  Francisco  and  Valparaiso  earthquakes  and  their  causes.    By  Warren 

Upham.    (From   the    Transactions  of  the   Victoria   Institute.)    [London,   1907.] 

Size  8)  X  5},  pp.  18.     Map. 

Snow.                                       Alpine  J.  28  (1907) :  379-386.  Hoek. 

On  snow  avalanches.    By  Dr.  II.  Hoek. 

Zoogeography.                 Report  Smithsonian  I.  (1905):  375-402.  Allen. 

The  influence  of  physical  conditions  in  the  genesis  of  species.  By  Joel  A.  Allen. 

AHTHBOPOGEOeBAPHT  AITB  HI8T0BI0AL  eEOeBAPHT. 

Historical— Marco  Polo.    Riv.  G.  Ttaliana  14  (1907)  :  107-108.  Vacca. 

Un  manoscritto  inedito  del  viaggi  di  Marco  Polo.    Di  Giovanni  Vacca. 
Refers  to  a  Catalan  manuscript  in  a  script  resembling  that  of  the  famous  Catalan 
Atlas  of  1375,  which  it  is  thought  to  precede  in  date. 

Historical— navigation.    M.G.  Ges.  Hamburg  21  (1906) :  63-176.  Behrmann. 

Ueber  die  niederdeutschen  Seebiicher  des  funfzehnten  und  sechzehnten  Jahrhun- 
derts.    Von  Dr.  Walter  Behrmann.     With  Facsimile  maps^  and  Hlwtratiowf. 

Kedical  Geography.  Bmnton. 

The  Influence  of  Climate  upon  Health  and  Disease.     By  Sir  Lauder  Brunton. 
(Paper  ...  at  the  British  Association,  Cape  Town,  1905.)    Size  8 J  x  5 J,  pp.  20. 

Kissions.  

Outline  History  of  O.M.S.  Missions.    Vol.  S.    London  :  Church  Missionary  Society, 
1907.     Size  7J  X  5,  pp.  160.     Maps.     Presented  by  the  Publishers, 
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OEHEBAL. 

Oeography.  G,  Teacher  4  (1907) :  19-28. 

The  meaniug  of  geography.     By  J.  F.  Unstead. 

Photography— Pocket-hook.  

Wclloome*8  photographio  exposure  reoord  and  diary,  1907.   LondoD,  eta  :  Burronghs 
Wellcome  &  Co.,  [not  dated^.     Size  5}  X  8,  pp.  268.     lUtutrationB. 

An  earlier  issue  of  this  useful  pocket-hook  (in  which  minor  improvements  are  con- 
stantly iutroduoed)  was  noticed  in  vol.  26,  p.  335. 
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By  B.  A.  BEjuvjoS,  Map  Owrator,  R.O.8. 

EVBOPI. 
Denmark.  Danish  0eneral  Stiff. 

Topografisk  Kaart  over  Kongeriget  Danmark.  Sciile  1 :  40,000  or  1*6  inch  to 
1  stat.  mile.  Sheets:  Amager,  Anholt,  Ballcrup,  Hesnses,  Hoje  Taastrop, 
Kjobenhavn,  Marienborg,  Nykjobing  (Falster),  Sommerspiret,  Svaneke,  VigSDas. 
Copenhagen:  Danish  General  Staff,  190G-1907.  Presented  by  the  Danitk 
Oovemment. 

England  and  Walei.  Ordiuuiee  Bamf. 

Sheete  pabliahed  by  the  Director-General  of  the  Ordnance  Survey,  Sonthamptoii, 
from  September  1  to  30, 1907. 

4  miles  to  1  inch : — 

County  Diagrams,  showing  Civil  Parishes,  with  a  table  of  their  areas — BadBO^ 
shire,  Warwickshire.    Price  Qd.  each. 

2  miles  to  1  inch : — 

Large-sheet  series,  printed  in  colonrs,  folded  in  oover  or  flat  in  sheets,  10,  25. 
Price,  on  paper.  Is.  Qd.  ;  mounted  on  linen,  2$. ;  mounted  in  Bcetions,  28.  6<i.  each, 

1  inch — (third  edition) : — 

In  outline,  208,  835.     1m.  each  (engraved). 

With  hills  in  brown  or  black,  90,  346,  358.     U.  each  (engraved). 

Towns  and  country  around,  with  roads  printed  in  colour.    Cardiff.    Price,  en  paper, 

Is. ;  mounted  on  linen.  Is.  Od. 

Large-sheet  scries,  printed  in  colours,  folded  in  cover  or  flat  in  sheets,  13, 19, 
22,  97.  Price,  on  paper.  Is.  Od,  ;  mounted  on  linen,  2s.,  mounted  in  section*, 
2s.  6d.  each. 

6-ineh — County  Maps  (flrst  revision) : — 
Carmarthenshire,  12  s.e.,  27  s.w.,  29  n.b.,  s.e.,  33  n.i.,  8.e.,  34  n.e..  35  s.w.,  38  n.w., 

40  N.W.,  41  N.W.,  N.E.,  46  8.W.,  49  N.w.,  8.K.  Cornwall,  28  8.w.  Devonshire,  104 
8.S.,  124  N.w.    Lincolnshire,  25  s.b.,  26  n.s.,  s.b.,  27  n.b.,  30  8.B.,  36  8.B.,  40  8.W., 

41  8.E.  Norfolk,  75  8.w.  Pembrokeshire,  2  s.w.,  (3  8.e.  and  7  n.b.),  6  n.b.,  (7  ke. 
and  3  s.e.),  12  n.w.  Torkshire  (First  Revision  of  1891  Survey),  264  8.W.,  265  n.w., 
260  8.W.,  278  8.W.,  281  s.w.     Is.  eaeh. 

85-inch — County  Maps : — 
Cornwall  (First  Revision),  XLVII.  (12  and  8);  XLVIII.  5,  9,  13;  L.  8  LVL 
8,7,8,11;  LVILI;  LVllI.  6,  14,  15;  LIX.  8 ;  LXV.  7,  15;  LXXIL  1,  6,  9, 14 ; 
LXXXIV.  10.  Kent  (Second  Revision),  XXII.  14 ;  XXIII.  (7  and  II),  9,  (11  and 
7),  12,  13,  14,  16 ;  XXIV.  (6  and  5),  7,  9,  10, 11,  13, 14  ;  XXXIV.  2,  3,  4,  6,  7,  8, 
10,  11,  12,  14,  15,  16;  XXXV.  1,  5,  9,  10,  13,  14, 16;  XXXVL  2,  3,  13;  XLV.  2. 
3,  4,  8,  12,  14,  15,  16;  XLVI.  1,  3,  4,  6,  7,  8,  9,  10,  11,  12,  13;  XLVIL  1,5,9; 
LV.  2,  3,  4,  6,  7,  8,  10,  11,  12,  14;  LVL  1,  5,  9 ;  LXV.  3,  8;  LXVL  1  ;  LXVIIL 
13,  (14  and  15) ;  LXXIV.  1.  3j».  each.  Lancashire  (First  Revision  of  1891  Survey), 
CVUI.  3,  4,  7,  8,  0,  10,  13;  CXI.  2;  CXIV.  1,  5.  Lincohishire  (First  Revision), 
IX.  10,  11,  12,  16;  XXL  6.  Ss.  each.  IX.  4,  6,  7.  Is.  6d.  each.  Korfolk  (First 
Revision),  LXXV.  8,  12;  LXXVL  6,  6,7,  8,  10,  11,   12,  14,  15,   16;  LXXVII. 
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%  ^,  10, 13 ;  LXXXVni.  4 ;  LXXXIX.  1.    Pembrokeshire  (Firet  Bevision),  VIII. 
l*^,5_13,  14.  15,  16;  IX.  9, 18:  XV.  1,  4.  5,  6,  7,  8;  XVI.  1,  5,  12;  XVIT.  5,  13; 


^  ^:L  4 ;  XL.  15, 16 ;  XLI.  18, 14 :  XLIII.  3,  4 ;  XLIV.  1,  2,  5.  Torlahire  (First 
*t^Xrigicm  of  1891  Surrey).  OCXXIX.  .3,  4,  7,  11,  12,  16;  CCXXX.  11,  16; 
^^^XXXHL  12;  CCXXXVI.  5,6.  11.  12,  13,  14,  16;  CCXLIX.  3,  4.  8«.  each, 
^^^^UII.  16.    l«.6cJ. 

^^.  Stanford^  London  Agent.) 

^^land  and  Wales.  Oeologioal  Survey. 

X^incli  map — New  Series.    Colour  printed.     Penzance  (351  and  358  combined). 
^6d. 

{E.  Stanford^  London  Agent.) 

England — London.  Stanford. 

Stanford's  special  map  of  the  railways  and  electric  tramways  of  London  and  its 
anvirons.  Soale  1 :  63,360  or  1  inch  to  1  stat.  mile.  London  :  Edward  Stanford. 
1907.    Price  U, 

Pranoe.  Serrice  Oeographiqne  de  TArmee,  Paris. 

Oarte  de  la  France  drees^  par  ordre  da  Ministre  de  Tlnte'rienr.  Soale  1 :  100,000 
or  1  inch  to  1*6  stat.  mile.  Sheets:  x.-13,  Vire;  xyii.-35,  St.  Pons;  xyii.-^9, 
CMret ;  xx.-25,  Amplepnis ;  xxi.-24,  Beauieu ;  xxyi.-25,  Cbamonix.  Paris :  Service 
G63graphiqae  de  I'Arm^,  Service  Vidnal,  1907.    Price  0.80  fr.  each  %heeL 

Oermaay.  S.  Prenss.  Landesanfiiahme. 

Kftrte  dee  Dentsohen  Belches.  Herausgegeben  von  der  Kartograpbischen  Abteil- 
nng  der  Kgl.  Prenss.  Landesanfnahme.  Scale  1 :  100,000  or  1  inch  to  1  '6  stat. 
miles.  Sheets  (oolonred),  264,  Klotze;  265,  Gardelegen;  289,  Obibfelde;  290, 
Nenhaldensleben.  Berlin:  K.  Prenss.  Landesanfnahme,  1906.  Price  1.50m. 
etLckehcei, 

Turkey.  Topographical  Section,  General  Staff. 

Map  of  Turkey.  Soale  1 :  250,000  or  1  inch  to  3*9  stat.  miles.  Sheets :  Bodosto ; 
Vise.  London:  Topographical  Section,  General  Staff,  War  Office,  1907.  Price 
2e.  6d.  net  each  sheet.    Presented  by  the  Director  of  Military  OpertUions. 

These  are  two  sheets  of  the  map  of  Turkey  noticed  in  the  QeographiccU  Journal 
for  July,  1906.  They  adjoin  the  Constantinople  sheet— one,  "Vize,"  to  the  north; 
and  the  other,  '*  Bodosto,"  to  the  west.  Belief  is  shown  by  approximate  contours  in 
brown  at  intervals  of  100  feet. 

ASIA. 
Asia.  Johnston. 

The  World-wide  Series  of  Library  and  Office  Maps.    Asia.    Scale  1 :  9,218,880  or 
1  inch  to  145-5  stat.  miles.     Edinburgh :  W.  &  A.  K.  Johnston,  [1907].    Pnoe  15«. 
Prefcttted  by  Vie  Publisher. 
A  general  map  of  Asia  upon  which  political  boundaries,  principal  railways,  etc., 
seem  to  have  received  careful  attention.    The  unnecessarily  heavy  colouring  renders 
the  names  and  detail  somewhat  indistinct.    As  regards  geographical  features,  the  map 
in  parts  needs  more  thorough  revision  to  bring  it  up  to  dJeitc.    This  is  specially  the 
case  with  regard  to  Tibet. 

China.  Willis. 

Geolog^he  Earten  der  Distrikte  Sin-t'ai  und  Gh*ang-hia  (Provinz  Shan-tung). 
Von  Bailey  Willis.  Scale  1 :  175,000  or  1  inch  to  27  stat.  miles.  Petermanns 
MHteilungen,  Jahrgang  1907,  Tafel  18.  Gotha  :  Justus  Perthes,  1907.  Presented 
by  the  PMisher. 

Daghestan.  Dirr. 

Sprachenkarte  des  Mittellaufes  des  Andischen  Koissu  (Daghestan).  Von  A.  Dirr. 
Scale  1 :  420,000  or  1  inch  to  6*6  stat.  miles.  Petermanns  Mitteilungen,  Jahrgang 
1907,  Tafel  17.    Gotha :  Justus  Perthes,  1907.     Presented  by  the  Publisher. 

AniGA. 
British  East  Afriea.  Topographical  Section,  General  Staff. 

British  East  Africa.    Lumbwa  and  Sotik  reconnaissance  map.     Scale  1 :  250,000 
or  1  inch  to  3*9  stat.  miles.    London  :  Topographical  Section,  General  Sta£E^  War 
Office,  1907.    Price  2s.    Presented  by  the  Director  of  Military  Operations. 
A  preliminary  reconnaissance  of  the  country  immediately  east  and  south-east  of 
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Kavirondo  gulf,  Victoria  Nyanza.     The  relief  ia  shown  by  four  lines  in  brown  at 
approximate  200- feet  intervals. 

Cape  Colony.  Topographieal  Seetion,  Otntral  8tai 

Map  of  Cape  Colony.  Reoonnaissanoe  Series.  Scale  1 :  250,000  or  1  inch  to  3*9 
Stat,  miles.  Sheets:  127-E,  Orange  River  month;  127-F,  Stinkfontein ;  127-E 
and  L,  Port  Nolloth  and  0*Okiep;  128-R,  Britstown.  London:  Topographical 
S(K!tioD,  General  Staff,  War  Office,  1907.  PruetUed  hy  the  JJirfelor  of  MiUiar^ 
0]>erationn. 

Coogo  State.  Department  of  the  Interior,  Congo  Free  State  GoTemaeit 

Carte  politique  de  TKtat  Inde'pendant  dn  Congo.  1907.     Scale  1  :  4,000,000  or 
1  inch  to  ()3'  1  stat.  miles.     Brossels,  1907.    Presented  hy  the  Secretary ^  Department 
of  the  Interior^  Congo  Free  State  Qovemment. 
This  small  official  general  map  is  important,  inasmuch  as  it  shows  the  partition  of 
the  Congo  Free  State  into  districts,  as  well  as  railways  oonstmcted  and  proposed,  and 
telegraphs.    Waterways  navigable  for  st^tmers  are  coloured  bine,  while  those  not  ao 
navigable  are  left  unooloured.    An  index  to  the  positions,  government  stations,  or  posts, 
is  given  at  the  side  of  the  map. 

Congo  State.  Dept.  of  the  Interior,  Congo  Free  State  Sovemmeat. 

Carte  du  District  da  Kasai.  Scale  1 : 1,000,000  or  1  inch  to  15*8  stat  miles. 
Brussels :  Falk  Fils,  1907.  Presented  hy  Oie  Secretary,  Department  of  the  Interior^ 
Congo  Free  State  Goremment,  Brusteh. 

A  route-map  compiled  principally  from  sketches  and  compass  traverses  made  by 
the  Congo  Free  State  officials  while  passing  between  the  different  stations  in  the 
execution  of  their  dnties.  The  map  contains  far  more  detailed  information  than  taj 
other  of  the  district  that  has  hitherto  appeared.  Routes  are  shown  in  red,  water 
blue.  Maps  of  other  districts  have  been  prepared  on  the  same  scale.  Doubtless  the 
information  they  contain  will  be  available  to  the  public  on  the  1 : 1,000,000  map  of 
the  whole  state  which  it  is  understood  will  be  published  next  year. 

Egypt.  Surrey  Department,  Cairo. 

Provisional  map  of  Beheira  Mudiria.  Scale  1  :  125,000  or  1  inc^  to  1*9  stat  mile. 
4  shcetM.  Cairo:  Survey  Department,  1907.  Presented  hy  the  DiredoT'QejMral^ 
Survey  Departmenty  Cairo. 

The  Beheira  Mudiria  includes  Alexandria  and  the  western  section  of  the  delta  of 
tlie  Nile.     Names  and  notes  are  in  native  character  and  English. 

Egypt.  Survey  Department  Cairo. 

Topographical  map  of  Fayum  Province.  Scale  1 :  10,000  or  6*3  inches  to  1  fetat 
mile.  Sheets:  s.w.  15-6,  15-8,  15-9.  15-10,  15-11,  15-12,  15-13,  16-1,  16-2,  16-4, 
16-5,  10-6,  16-7.  l(;-8,  16-9,  10-10,  16-11, 10-12;  s.e.  16-1.  Cairo:  Survey  Doparir 
ment,  1907.     Presented  hy  the  J Hrector' General,  Survey  Department,  Cairo. 

Gold  Coast.  Qnggisberg. 

Map  of  the  Gold  Coast.  Published  by  the  authority  of  Sir  John  Pickersgill 
Rodger,  k.O-m.g.,  Governor,  under  the  direction  of  Major  F.  G.  Guggisberg, 
R.E.,  F.R.O.8.,  Director  of  Surveys,  Gold  Coast.  Scale  1 :  125,000  or  1  inch  to  1-9 
Btat.  mile.  Sheet  71  K  I.  Comassio  (Kumase).  Edinburgh  and  London:  W.  & 
A.  K.  Johnston,  1907.  Price  2m.  each  sheet.  Presented  hy  Major  F,  G.  GuggiAerg, 
B.E.,  Director  of  Surveys,  Gold  Coast. 

Orange  Biver  Colony.  Topographical  Section,  General  8ta£ 

Map  of  Orange  River  Colony.  Scale  1 :  125,000  or  1  inch  to  10  stat  mile.  Sheets: 
127-U  II.,  Bothftville;  127  U-IV.,  Odendaals  Rust.  London:  Topographical 
Section.  General  Staff,  War  Office,  1906.  Pretenled  hy  the  Director  of  MiUiary 
Operations. 

Tunis.  Babelon,  Cagnat,  and  Beiaseh. 

Atlas  arch^ologique  de  la  Tnnisie.  Edition  specialc  des  cartes  topographiques 
publie'es  par  le  Ministere  de  la  Guerre  accompagne'e  d*un  texte  explicatif  par 
MM.  E.  Babelon,  R.  Cagnat,  S.  Reinach.  10*  et  11"  Livraison.  Paris:  Ernest 
Leroux,  1905. 

AXEBICA. 
Canada.  Dept.  of  the  Intsrior,  Ottawa. 

S«»ctional  map  of  Canada.  Scale  1  :  190,080  or  1  inch  to  3  stat.  miles.  Sheet: 
Victoria,  revised  to  July  80.  1007.  Ottawa:  Department  of  the  Interior,  Topo- 
graphical Surveys  B:auch,  1907.  Presented  hy  the  Department  of  the  Interior, 
Ottatoa. 
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Canada.  Jobnitoa. 

Commercial  and  School  Wall-map  of  the  Dominion  of  Canada.    Scale  1 : 2,770,000 

or  1  inch  to  44  stat.  miles.    Edmburgh :  W.  ft  A.  K.  Johnston.    Toronto :  George 

M.  Hendry  Co.,  1907.    Prioe  £1  7«.  6d.    PruenUd  by  Messrs.  W,  &  A.  K.  JohnsUm. 

This  is  a  good  and  clearly  executed  general  map  of  the  Dominion  of  Canada 

suitable  for  hanging  in  schools  or  offices.     It  has  been  compiled  from  the  latest 

information,  special  attention  being  paid  to  railways,  river  systems,  and  boundaries. 

This  relief  is  ooldly  and  somewhat  ronghly  indicated  by  brown  shading.    The  natural 

products  of  the  yarious  districts  are  given  in  red,  but  these  cannot  be  considered  as  at 

all  complete,  although  giving  an  idea  of  some  of  the  more  leading  products  only.    The 

map  measures  84  inches  x  50  inches,  and  can  bo  obtained  at  the  same  price  either 

mounted  to  fold  in  cloth  case  or  on  rollers  varnished  to  hang  on  a  wall. 

Cfhile.  Ofloina  de  Idmites,  Santiago. 

Comision  Chilena  de  Limites.  Scale  1:250,000  or  1  inch  to  3*9  stat.  miles. 
Rheets :  Llanquihuc,  lat.  46^  S.  to  47"^  S. ;  Magallanes,  lat.  47°  to  48°  S. ;  Magal- 
lanes,  lat.  48°  S.  to  49°  S.  Santiago :  Oficina  de  Limites,  1907.  Presented  ly  the 
Director^  Oficina  de  LimUet,  Santiago. 

Additional  sheets  of  the  surveys  of  the  Chilian  Boundary  Commission,  similar  in 
style  to  those  already  noticed  in  the  Geographieal  Journal.  In  each  case  the  topo- 
graphical sheet  is  accompanied  by  one  showing  the  lines  of  traverses  and  intersected 
points  upon  whicli  the  survey  was  chiefly  based. 

6I9SSAX. 
Time  DiiL  Gregory. 

Philips*  Standard  Time  Dial.  Designed  by  Prof.  R.  A.  Gregory,  p.b.a.s..  Professor 
of  Astronomy,  Queen's  College,  London.  London:  George  Philip  &  Son,  Ltd., 
1907.     Price'Ss.  6d.  net.     Presented  by  the  PMisker. 

For  showing  the  relative  time  of  the  principal  cities  and  countries  of  the  world, 
and  the  relation  between  time  and  longitude  generally,  there  is  nothing  to  bo  compared 
with  globes  for  educational  purposes;  but  these  are  costly  and  inconvenient  in  size,  so 
several  attempts  have  been  made  to  construct  movable  diagrams  for  the  purpose. 
Some  of  these  have  been  fairly  successful,  but  they  have  frequently  proved  unsatis- 
factory for  teaching  through  lack  of  simplicity  and  clearness,  or  on  account  of  the 
distortion  due  to  the  projection  employea.  Prof.  R.  A.  Gregory  has  now  produced 
a  diagram  on  a  thick  board,  suitable  for  schools,  which  has  decided  advantages  over 
any  hitherto  published.  This  consists  of  the  usual  clock-face  dial  divided  in  twenty- 
four  hours,  with  a  revolving  map,  on  a  card,  in  the  centre ;  but  instead  of  attempting  to 
shpw  the  whole  world,  necessarily  much  distorted,  on  one  map,  as  has  been  done 
before,  the  diagram  is  reversible,  and  upon  one  face,  a  map  of  the  northern  hemi- 
s}  here  only  is  shown,  wliile  upon  turning  the  diagiam  over  will  be  found  another 
clock-dial,  similar  to  the  flrst,  with  the  southern  hemisphere  on  tke  revolving  card  in 
the  centre.  This  division  of  the  globe  at  the  equator  is  a  great  improvement,  and 
renders  the  diagram  far  more  intelligible  to  children.  Upon  the  maps  the  Greenwich 
meridian  is  shown  by  a  thick  line,  while  the  different  "  time  zones  *'  are  also  indicated, 
so  that  the  local  standard  time  can  be  found  which  corresponds  to  any  particular 
Greenwich  time. 

World.  Harmsworth. 

Harmsworth  Atlas  and  Gazetteer.  Parts  24  and  25.  London :  The  Amalgamated 
Press,  Ltd.,  1907.    Price  Id.  each  part. 

These  parts  contain  the  following  maps :  Part  24,  Nos.  43,  South-East  Ireland  ; 
44,  Plans  of  London,  Edinburgh,  and  Dublin;  97-98,  Central  and  South  Russia; 
183-184,  West  Indies.  Part  25,  Nos.  37-38,  Ireland,  railway  systems ;  65-66,  Eastern 
Switzerland;  149-150,  Natal,  Transvaal,  and  Orange  River  Colony. 

World.  Morrison. 

Bacon's  Elementary  Relief  Atlas  containing  thirty-six  plates  of  coloured  relief 
and  political  maps  of  the  world,  with  index.  Edited  by  Marcua  G.  Morrison,  f.r.g.s. 
London :  G.  W.  Bacon  &  Co.,  Ltd.,  [1907].    Prioe  Sd.    Presented  by  the  Editor. 

Mr.  M.  G.  Morrison  has  here  attempted  to  produce  a  cheap  little  general  atlas  for 
elementary  educational  purposes  that  shall  be,  as  far  as  the  means  placed  at  his 
disposal  would  allow,  on  the  more  approved  and  intelligent  lines  of  recent  times.  In 
order  to  give  young  scholars  a  general  idea  of  the  leading  physical  features  of  the 
continents  and  principal  countries,  he  has  placed  by  the  bide  of  the  political  map 
a  photographic  reproduction  of  a  model  on  the  same  horizontal  scale,  with  an  effect 
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that  is  decidedly  graphic  if  not  altogether  accurate.  The  chief  fault,  which  indeed  ii 
common  to  many  such  attempts,  is  the  exaggerated  idea  of  height  oonTeyed,  and  in 
places,  the  lack  of  true  proportion  between  lower  and  higher  elevationB.  A  nicely 
drawn  little  map  of  the  whole  world  on  Mollweide's  elliptical  projection,  showug 
relative  heights  by  tinting,  is  given  at  the  commencement  of  the  atlas,  together  with 
other  general  dia^ams  and  plans.  There  are  altogether  thirty-six  liieets  of  mapi 
and  diagrams,  and  if  the  execution  of  some  of  them  is  rather  rough  and  erode,  it  mint 
be  remembered  that  the  price  is  very  low,  and  too  much  cannot  be  expected  for 
the  modest  sum  of  eightpence.    There  is  an  index  to  place-names. 

Charts. 

Admiralty  Oharti.  Hydrogntphie  Departmant,  Admiztlty. 

Oharts  and  Plans  published  by  the  Hydrographio  Department,  Admiralty,  during 
August,  1907.    Presented  by  Oie  Hydrogra^^ker,  Admiralty. 

Hew  Oharti. 

No.  Inches. 

!1'4|  Gulf  of  Mexico:— Key  West  harbour  and  approaches.    Phuu  of 
3*6  >      Key  West  harbour  and  north-west  channel  oar.    8^. 
3-6) 
1739  m  =  2  9      China  :—Chu-Kiang  or  Canton  river,  sheet  V.    Whampoa  channel 

and  Changshan  island  to  Canton.    3^. 
3649  m  =  2*9      Tasmania,  north  coast : — Entrance  to  river  Tamar.     Sx. 

Hew  Plani  and  PUns  added, 

97QQ  m  —  /*^'^\  So^th  America,  west  coast : — Plans  on  the  coast  of  Ecuador  wd 

'^^^'"tl-S/      Peru.    Plan  added :— Port  Bayovar.    2^. 
1115  m  =      —    China,  north-east  coast: — Yang  tse  kiaug,  sheet  V.     Yo-chaa-fu 

to  Kwei-chau-fu.    Plans  added :— Sketch  of  Tching  Tan.   Sketch 
of  Kung  LingTan.     4<. 
1268  m  =  /^^l  Plans  in  the  Kuril  islands.    Plans  added : — Shari  road,  Ran« 
1 3-9/      road.     New  plan : — Auama  harbour.    2^. 

Oharti  Oanoelled. 
Ko.  Cancelled  by  No. 

2881    Gulf   of    Mexico  :— Key  (^^  ®^*\ ,     i^         a  i.        t>i 

w^of  i,«»iw^„-  o«^  o^irvww*  .!,«/  J     Key  West  harbour  and  approaches.    Plan 

^^«  nf  K^v  w«af  ??r^^^^^              ^^  Kcv  Wcst  harbourrplan  of  north- 
Plan  of  Key  West  harbour.     [        ^^^  ^^^^^^j  bar  .    .         2881 

1739   China  :—  Canton     river,  jjj^^  chart 

sheet  V.    Whampoa  channel      ^hu   Kiang  or  Canton   river,  sheet  V. 

and  Changshan  idand  to  Can-  whampoa    channel    and    Changshan 

ton.    Index  sheet  of  Canton  island  to  Canton .    1739 

river.  / 

1080  Tasmania,  north  coast : — ] 

River  Tamar  from  the  sea  to  I  New  chart. 

Launceston.     Plan  of    Portl     Entrance  to  river  Tamar 3649 


Dalrymple  on  this  sheet. 
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Charti  that  have  reeeived  Important  Oorrtetioiii. 

No.  1188,  The  World  :— Coal  and  Telegraph  chart.  1481,  Scotland,  east  coast:— 
River  Tay.  2495,  Ireland,  south  coast: — Kcnmare  river,  etc.  3158,  Norway:— 
Nevlunghavn  to  Torbiornskier,  etc.  3159,  Norway: — Torbiomskier  to  Jselden. 
881,  Norway:— Aakre  to  Hisken,  etc.  2309,  Norway,  sheet  VII.— Leka  to  Don- 
nsBso.  2628,  Malta  island,  south-east  portion.  644,  Africa,  east  coast : — Delagoa 
bay  (Ijorento  Marques).  216a,  Bay  of  Bengal,  Mergai  archipelago  : — Lord  Lough- 
borough island  to  Mergui.  3612,  China,  south  coast :— Port  Shelter  and  Bo^ 
harbour.  1760,  China,  east  coast:— The  Brothers  to  Ockseu  islands,  etc.  2513, 
New  Zealand : — Napier  port  and  harbour. 

Danish  Chart.  Daniih  Admiralty. 

Danish  Hydrographio  Charts.  Noe.  :  213,  Islands  Westkyst,  Reykjavik  og 
Hafnarfjords  med  Omgivelser  ;  214,  Islands  Ostkyst,  Langanes-Vestrahoni. 
Copenhagen  :  Danish  Admiralty,  1907.     Preiented  by  the  Danith  Admiralty. 

Indian  Ocean  and  Bed  Sea.  Meteorological  Office. 

Monthly  meteorological  chart  of  the  Indian  ocean  north  of  15^  S,  lat.  and  Bed 
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MK.  Ootober,  1907.     London:  Meteorolu^oal  Office,  1907.     Prioe  Gil.  radt.     Pre- 
leiUeil  by  the  MtUorological  OJiee. 
lltriej  Bivar.  B«lua  and  Aihton. 

Chart  of  tUo  Birer   Meraev  from  liock  LigLtboiue  to  Warruigtoa  Bridgu,  l!iu6. 
By  CommaDdeT  Heniy  Belam.   m.t.o.,   ii.n..  Marine    Surveyor,   and   B.   G.   O, 
Aahtori.  r.R.o.B, Aseiatntit  Marino  Surveyor,  Moriej  Docks  and  Harbour  Board. 
Scale   l;38.iua  or   I'tiS   inoh  to   1   at*t.   mile.     Liverpool:   Mersey  Dooka  and 
HarboDT  Board,  190tl.     PreimUd  by  B.  G.  G.  AtUon,  Etq. 
TbJB  is  a  contmantion  of  the  chart  proTioualy  jiublishad  by  tbc  aame  auttion,  and 
FxtenilB  from  New  Brighton  to  Wurrlngtou,  tUaa   incluiling  tbc  loner  coarse  of  the 
UnDfiieBter  Sliip  (.'aual.    It  ahowe  tbe  positioo  of  sandbatiks.  io  adilitioD  to  many  Ubbb 
of  BoundingH  taken  at  cinae  mtervall  UcroM  the  river,  bat  has  CTideatly  been  reduoed 
by  pbotogritphy  from  a  much  larger  drawing,  with  the  reanlt  that  tbe  Qguiea.  detaiU, 
•nd  Bmaller  lettering  are  iu  many  places  illegible  without  tbe  nid  of  a  glius. 
KoTth  Atlautio  «jid  HedtterranMa.  XstMiolcgioat  Offles. 

Monthly  meteoroloeical  chart  iit  the  North  Atlantic  and  Mediterranean.  <  Ictober, 
1907.     London:  Meteorological  Ufflce,   1907.     Price  6d.  tank.     PretenCed  by   the 
Ueteonilogitial  O^re. 
north  Atlantic.  U.S.  Hydrographic  Office, 

Pilot  chart  of  the  North  Atlaatio  ooeao.  September,   1907.     Wiishiuglon :   U.S. 
Hydrographic  OfBoe,  1907.    Pretenled  &v  He  U.S.  Hydrographie  ly^lcc. 
Vorth  Pacific.  IT  .8.  Hjidrographlo  Ofloa. 

Pilot  chart  of  the  North  Paoiflo  ocean.  Ootober.  I&07.     Wftshington:  U.S.  Hydro- 
graphic  Office,  1907.     PrcMented  by  the  U.S.  Eydrographic  Ofiim. 


Arabia  and  Pertia. 

Tliirty-one   photiigraphB 
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WUhq. 
.  Wilaan,   Esq. 


of  Arabia  aud   Persia,   taken   by   A.  ' 

Pra-^lad  by' A.  T.""  \lil-oa.  Eiij. 
A  remarkably  gooil  set  of  piiotographs  depicting  places  of  tDterest  in  Southern 
Persia  and  along  the  abores  of  the  Persian  gulf.     Tbey  alio  give  a  good  idea  of  the 
•oeuery  charaoteriBtio  of  tbe  region.    The  following  are  tbe  littea  : — 

(])  Maakat:  (2)  Fort  and  beach,  Jask:  (S)  Native  village,  Hormuz  ialand  ;  (4} 
Tbe  old  Portngncse  fort,  Hormuz  ieliind :  (9)  The  fort  and  beach.  Hormuz  island ; 
(6)  Fort,  beach,  and  Tillage,  Hornioz  island  ;  (7)  Taniels  drinking  at  well  near  Bandar 
Abbas;  (S)  Desert  near  Naband,  Euh-i-Giiiao  iu  dUtaneo ;  (9)  Bandar  Abbaa,  old 
British  consulate  at  Nahand ;  (lOj  Bandar  Abbas,  quarantine  station:  (11)  Bandar 
Abbas,  view  from  Naband;  (12)  Desert  near  Ehuna  Surkb  ;  (l!i)  Wind-eroiled  rocks 
near  Galohin:  (11}  Tang-i-Ohakabak ;  (IS)  Birkeb  Sultan,  serai  and  cistern;  (16) 
Budaro  vaUey;  (17)  Valley  of  the  Kaaul  river;  (18)  Simsot  near  Birkeb  Nuh;  (19) 
D*te  grove  near  Bartang:  (20)  Temporary  bridge  neur  Abbaiiabad,  Kara  Agatoli  river; 
(21)  Entrance  of  Kara  Agatch  river  into  Tang-i-TaduD :  (2i)  Exit  of  Kara  Agatoh 
river  from  Tang-i-Taduu ;  (23)  Kara  Agatch  vsUey  from  hilU  east  of  Azimuogird; 
(24)  Sarvistan  valley,  from  Iiilla  east  of  Azimnngbd ;  (25)  Knrn  Agahh  valley  From 
above  Kunjnn ;  (26)  Lake  Muhiirlu  from  Ennjiin ;  (27)  Lake  Maharlu  from  near  Ooslina- 
kun ;  (2S)  Tomb  -t  Hafiz,  Shiraz :  (39)  Entry  of  governor  into  Shiraz.  artillery ;  (UO) 
Entry  of  governor  into  Shiraz.  escort;  (31)  Enti7  of  goveruor  into  Shiraz,  band  ol 
camels. 
Cay  Ion.  Tarley. 

Eleven  photographs  of  Ceylon,  taken  by  F.  J.  Varlev,  y.aq..  Indian  Civil  Servi(<e. 

Pratnted  by  F.  J.  Farley,  Eiq. 

Mr.  Tarlty's  latest  addition  to  our  oolleotiou  coneisia  of  Iho  followiDg  small  photo- 
graphs of  Ceylon : — 

(1)  I'idrutalagala  mountain,  from   Nuwara  Eliyn;  (2-1)  Views   from  aummit   of 
Pidrntatagala;  (5  and  'i)  ^'iews  ol  the  lake  at  Nnwara  Eliya;  (7)  Tea  eBtutes  and 
mountain  railway,  Nuwara  Eliya;  (8)  Falla  near  Nnwara  Elija;  (9)View  on  road  lo 
Kiindapohi;  (lU>Hakga!a  monntiiin ;  (II)  Diyatulaiu,  with  Buer  prinouerB'  camp. 
Congo  Stats.  Torday. 

Pile  pliotogniphs  of  the  Congo  Stale,  tnken  bv  K.  Tordiiv,  Esq.     Prfrnlrd  by 

£.  Torday,  Eiq. 
Mr  E.  Tordey  ioM  tisited   the  cumparativeli  little-known  region  of  the  Kuilu, 
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wjtL  iw:  k«,  *^*zuhnX\y  more  or  leas  embedded  in  it,  A&i  vins^r  2it  iiK 
doeii  liOt  m<;lt  away,  or  there  Li  no  open  water  of  importuise,  iatt  lr£^ 
wfjfA  get*  very  little  opportnnity  of  being  tIlr^>wn  on  to  tibe  beack.    Is 
can  on'y  happen  by  very  rare  accidents.     We  most  tEerefiore  expect  «> 
find  extremely  little  driftwood  on  the  ioe-bonnd  coaati  at  ptfjatiit.*    Am 
an  example,  it  may  be  menticmed  that  only  very  little  driftwood  it  fiiaid 
OTj  the  northern  ooaitta  of  Franz  Joaef  Land,  althoogh  tliis  S'osp  of 
ijilan^lB  are  not  very  far  diBtant  from  the  great  liTers  of  Siberia^  aad 
althongh  a  fairly  continnons  transport  of  driftwood  is  eairiad  witk  the 
ice  paftt  the  iHlandii. 

But  the  fact  that  modem  driftwood,  either  Siberian  or  ABmiisi. 
iM  found  on  the  northern  coasts  of  Greenland,  Ellesmere  Land,  and  the 
Tarry  archipelago,  and  even  on  an  ice-floe  a  few  miles  off  the  northern 
c^mht  of  ElleHiuero  Land  fas  mentioned  by  Admiral  Parr  daring  the 
diHCiiHHion  after  Markham's  above-mentioned  paper),  proves  with  all 
deftiralile  certainty  that  this  ice  is  not  stationary,  bnt  has  been  drifted 
acro88  the  North  I'olar  sea,  and  that  there  is  a  continual  ioe-dnft  across 
the  unknown  region.  But  this  fact  hardly  speaks  in  favour  of  mndi 
land  in  the  Unknown  North. 

l)iatomacea  on  the  Ice, — I  may  in  this  connection  also  draw  attention 
to  the  (Haionis  found  on  the  surface  of  the  polar  ice-floes,  which,  when 
studied  more  carefully,  might  give  important  information  as  to  the 
drift  and  origin  of  the  ice  met  with  in  the  Beanfort  sea,  and  to  the  north 
of  the  American  Arctic  archipelago  and  Greenland.  The  diatoms  found 
in  mud  1  liad  collected  on  ice-floes  in  the  Denmark  strait,  near  Iceland, 
formed  U)  rao,  before  I  started,  one  of  the  best  evidences  that  there  is  a 
c<Mitinual  ice-drift  across  the  North  Polar  sea  by  which  a  ship  could 
be  carried. 

The  Cold  Bottom-Water  of  the  North  Polar  Batin. — ^My  chief  evidence 
to  j)r()vo  a  wide  extension  of  the  North  Polar  basin,  was  formerly  f 
tlio  exlHtenco  of  a  cold  bottom  water  in  that  sea.  As  this  bottom  water 
liiiH  u  liigher  salinity  (above  3*5  per  cent.),  and  is  also  somewhat 
wariiHT  than  that  of  the  Norwegian  sea,  having  at  the  same  time  a 
liighor  density,  the  two  basins  must  be  separated  by  a  submarine  ridge 
(hoo  1^'ig.  5),  extending  from  Spitsbergen  north-westwards  towards 
(ircenland,  and  it  is  not  probable  that  the  two  different, bottom  waters 
can  huvu  the  same  (source,  or  be  formed  in  the  same  region.  The 
bottom  water  of  the  North  Polar  basin  must  be  formed  inside  that 


*  It  iH  coimequontly  erroneous  when  Mr.  B.  A.  HarriB  believeB  that  the  probable 
(«\iHi('nou  of  land  to  tho  north  preventing  the  driftwood  from  being  carried  acroae  from 
Hilxjria,  Bhould  Ik)  proved  by  the  fact  that  the  amount  of  driftwood  found  along  the 
northern  eount  of  (iroonland  is  small  in  comparison  with  that  found  on  the  northern 
otHist  of  SpitHlHTgen,  or  tlie  eastern  coast  of  Greenland. 

t  l^ee  Nortciijian  North  Polir  Expeditioti^  1893-96.  Seieniifie  BeiuUt^  vol.  S» 
No.  0,  pp.  899  et  feq. ;  vol.  4,  No.  IS,  pp.  227,  228. 
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sea,  and  it  is  evidently  the  Atlantic  water,  carried  north  through  the 
Norwegian  eea  by  the  warm  Atlantic  current,  or  the  so-called  Golf 
Stream,  and  cooled  down  below  zero  Centigrade  (between  zero  and 
—  0°*9  C.)  somewhere  in  the  North  Polar  basin.  As,  howeyer,  the 
latter  sea  is  covered  by  a  surface  layer  of  cold  polar  water  with  a 
low  salinity  and  density,  150  or  200  metres  (about  100  fathoms) 
thick,  wherever  it  has  been  explored,  it  seemed  improbable  that  the 
underlying  warmer  Atlantic  water  conld  anywhere  come  to  the  surface 
inside  this  region,  and  the  only  manner  in  which  it  could  be  cooled 
down,  seemed  therefore  to  be  by  contact  with  the  overlying  cold  sur&oe 
layer.  But  as  such  a  cooling  process  would  neoeesarily  require  a  veiy 
long  time  to  give  the  warm  Atlantic  water  the  observed  lower  tempera- 
ture of  the  bottom  water,  and  as  everywhere  along  the  Frames  track  the 
cold  bottom  water  was  separated  from  the  cold  surface  layer  by  a  warmer 
water-layer,  about  600  or  700  metres  (320  to  380  fathoms)  thick,  with 
temperatures  above  zero  Centigrade,  I  came  to  the  conclusion  that  this 
cooling  process  of  the  bottom  water  must  take  place  in  some  extensive, 
distant  area  of  unknown  sea,  and  that  consequently  the  deep  basin 
discovered  by  us  must  cover  the  greater  part  of  the  still  Unknown 
North. 

By  later  investigations  I  have,  however,  come  to  a  different  view 
as  to  the  formation  of  the  cold  bottom  water  of  the  north  polar  basin. 
I  have  found  that  warm  Atlantic  water  cannot  possibly  be  cooled  down 
to  the  lower  temperature  of  the  bottom  water  simply  by  contact  with 
overlying  colder  water,  even  though  the  North  Polar  basin  were  ever  so 
extensive.  A  cooling  of  the  water  of  this  kind,  to  form  cold  bottom 
waters,  can  only  take  place  in  the  surface  of  the  sea  by  radiation 
of  heat  from  the  surface  during  the  winter  and  spring.  In  this  manner 
is  the  bottom  water  of  the  Norwegian  sea  formed,  and  so  is  also  that  of 
the  Barents  sea  formed,  though  on  a  much  smaller  scale.  And  such  is 
certainly  also  the  process  of  formation  of  the  bottom  water  of  the  North 
Polar  basin.  In  a  recent  paper  *  I  have  discussed  this  question  in  detail, 
and  have  pointed  out  that  in  the  shallow  parts  of  the  sea  north  of 
Spitsbergen  and  Novaya  Zemlya  there  are  most  probably,  during  winter 
and  spring,  favourable  conditions  in  the  sea-snrface  for  the  formation  of 
the  north  polar  bottom  water,  and  it  may  therefore  originate  in  these 
regions.  But  if  this  be  correct,  the  known  vertical  and  horizontal 
distribution  of  temperature  and  salinity  in  the  North  Polar  basin  cannot 
be  said  to  prove  anything  with  regard  to  a  wide  extension  of  this  basin. 

The  Tidal  Wave, — Mr.  R.  A.  Harris  lays  very  much  stress  on  the 
evidences  of  an  extensive  unknown  land  in  the  north,  which  he  thinks 


♦  F.  Xansen,  "Northern  Waters:  Captain  Roald  AmundBen'i  Ooeanographic 
Observation!  in  the  Arctic  Seas  in  1901,"  V%defMhab9'8Mcah$U  Skrifier^  KritHania, 
1905, 1,  No.  8. 
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is  given  by  the  marked  difference  in  the  range  of  the  tide  on  Bennett 
iaiaad  (aboat  2  feet)  and  on  the  coaet  of  Alaska  (about  O'-l  foot).  He 
cannot  accoTint  for  this  difference  unlcBs  an  eslenitive  land  in  the 
TTiilinawn  North  prevents  the  tidal  wave  from  crossing  the  North  Polar 
baain  straight  from  Spitsbergen  to  Alaska,  and  instead,  compels  it  to 
make  the  circuit  round  by  Bennett  island.  Mr.  IlariiB  does  not,  how- 
ever, take  np  for  Jiecnssion  the  difficult  problem  of  the  tidal  phenomenon 
in  the  North  Polar  sea.  On  the  whole,  his  conclusions  are  simply  based 
on  a  very  small  number  of  ohsorvations  of  rather  an  accidental  nature ; 
and  he  has  hardly  quite  realized  how  very  complicated  and  difficult 
tidal  problems  of  this  kind  may  be.  As  an  example,  it  may  bo  mentioned 
that  the  range  of  the  tide  which  I  observed  on  the  northern  ooaet  of 
Franz  Josef  Land  was  hardly  as  much  as  2  feet,  which  the  Jeatmetle 
people  found  on  Bennett  island,  and  still  Franz  Josef  Land  is  nearer 
to  the  Atlantic,  and  is  not  protected  by  land  to  the  north.  As  another 
example  may  be  mentioned  Northern  Norway,  whero  tho  tides  are 
considerably  higher  on  the  coast  of  Fastom  Finmarken  and  on  the 
Murman  coast  than,  for  instance,  Tromeo  or  on  the  Lofoten  islands.  If 
Mr.  Harris's  method  of  arguing  were  correct,  this  would  naturally  lead 
to  the  abenrd  conclusion  that  the  latter  coast  must  be  protected  liy  land 
outside,  and  that  the  Atlantic  tidat  wave  reaches  the  Kurman  coaet  and 
Eastern  Finmarken  before  it  reaches  the  Lofoten  islands.  Mr.  Harris 
has  evidently  not  been  aware  that  the  facts  mentioned  by  himself  speak 
against  his  own  method  of  reasoning.  Fitlekaj,  where  the  re7a  win- 
tered in  16TB~T9,  near  Bering  straits,  is  not  much  further  distant  from 
Bennett  island  than  Point  Barrow,  but  nevertheless  the  mean  range  of 
the  semi-diurnal  tide  is  there  only  0'2  foot,  whilst  it  is  double,  0'4  foot, 
at  the  latter  place.  The  range  of  the  tide  and  its  periods  are  greatly 
influenoed  by  various  conditions,  and  not  merely  by  the  distance  which 
the  tidal  wave  has  to  travel.  The  trend  of  the  coast,  the  depths  of 
the  sea  outside  them,  are  of  importance,  and  very  often  there  are  several 
tidal  waves,  coming  from  different  directions ;  the  range  of  the  tide 
may  then  differ  muoh  at  short  distances  according  as  these  waves 
coincide. 

An  intelligent  study  of  the  tidal  phenomena  along  the  Arotio  coasts 
might  tell  us  much  about  the  depths  and  geography  of  the  Uoknotvn 
North  i  but  tJieu  we  shall  have  to  take  all  sides  of  the  question  into 
consideration,  and  we  shall  want  a  good  material  of  systematical  tidal 
observations  taken  in  different  parts  of  the  region. 

The  Meteoroloi/y  of  the  Arctic  Regions. — The  meteorology  of  a  region 
is  greatly  influenced  by  the  dislribution  of  laud  and  water.  Exten- 
sive land  masses  are  apt  to  create  a  continental  climate,  whilst  great 
expanses  of  open  sea  produce  a  maritime  climate.  If  the  sea  be  covered 
by  ice  it  has  not  this  maritime  effect  to  the  same  degree  as  if  it  were 
open,  bat  it  will  nevertheless  make  the  climate  more  maritime  than  if  it 
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were  replaced  by  land.  A  careful  study  of  the  meteorology  of  the  known 
Arctic  Eegions  might  thus  give  some  information  as  to  the  probable 
distribution  of  land  and  water  in  the  Unknown  North.  The  meteoro- 
logical observations  of  the  Fram  Expedition,  1893-96,  in  the  North 
Polar  sea  hardly  indicate  that  there  can  be  any  very  extensive  land 
masses  in  the  Unknown  North,  for,  if  so,  the  climate  along  the  Frawtt 
route  might  have  been  expected  to  be  more  continental. 

Migratory  Birds, — Some  travellers — as,  for  instance,  recently,  Mr. 
Einar  Mikkelsen — have  attached  much  importance  to  migratory  birds 
travelling  northwards  into  the  unknown,  as  evidences  of  land  in  that 
direction.  One  has,  however,  to  be  cautious  in  trusting  evidences  of 
this  kind.  It  depends  naturally  much  on  what  kind  the  migratory 
birds  are,  but  the  routes  along  which  they  travel  are  often  very 
puzzling.  For  instance,  the  fact  that  a  great  number  of  birds  pass 
Point  Barrow  in  the  spring  on  their  way  towards  the  north-east,  need 
not  prove  anything  with  r^ard  to  unknown  land  in  that  direction, 
as  the  birds  might  be  on  their  way  to  Banks  island  and  the  Parry 
islands,  and  it  is  just  probable  that  the  migratory  birds  of  those  r^ons 
come  to  a  great  extent  by  the  route  of  Point  Barrow.  On  the  other 
hand,  it  should  also  be  considered  that  when  migratory  birds  are  seen 
flying  seawards  or  coming  from  the  sea,  they  do  not  always  go  to  or 
come  from  land.  During  the  Fram  Expedition  eider  ducks  and  even 
flocks  of  land  birds  {Phalaropm)  were  seen  in  the  North  Polar  sea  in 
very  high  latitudes  and  far  north  of  any  land. 

Legends  of  the  Eskimo  ahout  Unknown  Lands, — The  Eskimo  of  Alaska 
and  the  American  Arctic  archipelago,  as  well  as  the  natives  of  North- 
Eastern  Siberia,  have  legends  about  lands  to  the  north  of  Alaska  and 
Siberia  to  which  they  have  travelled,  or  from  which  they  have  come 
to  the  American  Arctic  coasts.  Several  authors  have  considered  these 
legends  to  bo  important  evidences  that  such  unknown  lands  actually 
exist.  Folklore  is,  however,  of  very  little  value  for  geographical  dis- 
cussions of  this  kind.  The  tales  of  folklore  may  wander  over  great 
parts  of  the  Earth  from  one  tribe  to  another,  and  they  very  frequently 
get  some  local  colour  in  order  to  localize  them  in  each  special  region. 
Tales  of  great  lands  far  out  in  the  sea,  which  are  often  unusually  fertile 
and  happy,  are  especially  common  amongst  natives  living  on  coasts.  I 
may,  as  an  example,  remind  you  of  the  old  legends  of  Great  Ireland  in 
the  sea  west  of  Ireland,  and  also  those  of  a  fairyland  west  of  northern 
Norway.  Sometimes  certain  features  of  these  legends  themselves  indi- 
cate that  they  cannot  have  originated  in  the  region  where  we  meet 
them.  This  is,  for  instance,  the  case  with  the  legend  told  by  the 
Eskimo  of  Point  Barrow  about  a  hilly  country  to  the  north  inhabited 
by  people  like  themselves,  to  which  some  of  their  tribe  were  cairied 
on  ice  broken  up  in  a  southerly  gale.  If  such  a  land  exists  in  the 
north  it  is  at  any  rate  ice-bound,  and  it  is  not  probable  that  people 
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could  be  carried  thither  on  an  ice-floe ;  it  is  probable  that  the  tale  has 
come  from  coasts  where  the  sea  was  more  open.  On  some  coasts  the 
people  are  carried  away  to  the  nnknown  lands  in  drifting  ships  or 
boats,  or — according  to  Greenland  legends — even  in  a  shoe.  The 
traditions  of  land  having  been  seen  far  out  to  sea  are  often  equally 
untrustworthy,  and  have  very  often  in  the  history  of  exploration 
proved  fallacious. 

The  North  Polar  Problems  of  the  Fotcire. 

I  shall  try  to  give  a  summary  of  what,  in  my  opinion,  are  the  most 
important  North  Polar  problems  now  waiting  for  their  solution. 

1.  The  North  Polar  Bann, — I  have  already  mentioned  above  that  the 
most  important  feature  of  the  geography  of  the  North  Polar  regions 
is  perhaps  the  North  Polar  basin,  and  the  greatest  deed  of  geographical 
exploration  still  to  be  done  in  the  north  is,  therefore,  without  com- 
parison, an  exploration  of  the  extension,  depths,  and  general  physical 
conditions  of  this  deep  sea  basin.  A  great  deal  of  this  work  could  be 
attained  by  a  new  expedition  like  that  of  the  Fram  in  1893-96,  drifting 
across  the  still  unknown  sea  to  the  north  of  the  FranCs  track. 

2.  The  Edges  of  the  North  Polar  Basin. — The  extension  and  shape  of 
the  north  polar  basin  will  have  to  be  settled  by  exploration  of  its 
edges.  The  extension  and  configuration  of  the  continental  shelf  north 
of  the  American  Arctic  archipelago  and  Alaska,  as  well  as  eastern 
Siberia,  are,  therefore,  features  of  the  very  highest  importance  to  get 
examined,  as  it  would  actually  mean  tracing  the  determination  of  what 
I  would  call  the  submarine  coasts  of  the  deep  North  Polar  basin.  The 
solution  of  this  problem  could  only  be  attained  by  numerous  soundings, 
and  it  would  be  of  great  value  to  examine  at  the  same  time  the 
temperature,  salinity,  and,  if  possible,  the  currents  of  the  water-strata 
at  various  depths  over  the  shelf  and  beyond  it.  This  great  work  must 
chiefly  be  carried  out  by  sledge  expeditions,  which,  however,  is  no  easy 
task,  as  it  is  difficult  to  carry  the  necessary  sounding  equipment  and 
instruments  on  sledges;  but  it  can  be  done.  Sir  Clements  Markham 
has  already  pointed  out  the  Beaufort  sea,  north  of  AJaskn,  as  a  region 
where  it  would  be  of  special  interest  at  present  to  know  the  extent  of 
the  continental  shelf.  It  would  be  valuable  to  know  whether  it  is 
traversed  by  deep  submarine  fjords,  whether  the  Beaufort  sea  is  deep, 
and  if  so  whether  its  basin  is  a  part  of  the  deep  North  Polar  basin 
across  which  the  Fram  drifted.  Some  trustworthy  observations  of  the 
tomperatare  and  salinity  of  its  deeper  water-strata  would  settle  the 
latter  question.  The  expedition  under  Einar  Mikkelsen,  on  board 
the  small  sailing  vessel  the  Duchess  of  Bedford,  has  set  out  to  explore 
this  region,  and  has  spent  last  winter  on  the  north  coast  of  Alaska, 
where  it  may  do  important  work  already  this  spring,  by  a  sledge 
expedition  over  the  ice  to  the  north.     Another  expedition  under  the 
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Englishman  Harrison  has  travelled  down  the  Maokenzie  liyer,  as  far 
as  I  understand,  with  a  similar  object.  Having  no  vessel,  this  expe- 
dition may  probably  meet  with  greater  difficnltios  before  it  can  reach  its 
base  of  operations.  But  let  ns  hope  that  both  expeditions  will  be 
successful,  and  be  able  to  penetrate  into  unknown  parts  of  that  sea  in 
order  to  make  their  observations ;  they  cannot  then  fail  to  bring  home 
results  of  great  value. 

Any  soundings  in  connection  with  some,  even  though  few,  trust- 
worthy observations  of  deep-sea  temperatures  and  salinities  west  and 
north  of  the  Parry  islands  would  be  of  great  value,  and  might  tell  ns 
much  about  the  possible  extension  of  the  continental  shelf  and  of  possible 
land  in  that  region. 

The  determination  of  the  extent  of  the  continental  shelf  to  the  north 
of  Axel  Heiberg  Land  and  EUesmere  Land  would  be  a  great  achieve- 
ment. I  understand  that  this  will  be  a  part  of  Peary's  programme  on  his 
next  expedition,  and  he  is  certainly  the  man  to  carry  it  out.  A  satis- 
factory solution  of  this  problem  would  be  of  more  scientific  value  than 
even  the  attainment  of  the  pole.  On  the  whole  it  should  be  kept  in 
view  that  the  extent  and  shape  of  the  polar  continental  shelf,  which 
means  the  real  continental  mass,  is  the  great  feature  of  north  polar 
geography,  which  is  of  much  more  importance,  geographically  or  geo- 
morphologically,  than  the  possible  occurrence  of  unknown  islands  on 
this  shelf. 

3.  The  Unknown  Sea  off  North-east  Chreerdand, — ^An  investigation  of 
the  depths  and  the  various  water-layers  (their  temperatures  and  salinities) 
in  the  unknown  sea  between  northern  Greenland  and  Spitsbergen,  in 
connection  with  an  exploration  of  the  still  unknown  north-eastern 
Greenland  coast,  would  be  of  very  great  value,  especially  as  the  solution 
of  important  problems  connected  with  the  oceanic  circulation  in  the 
North  Polar  basin  and  the  Norwegian  sea  might  thus  be  finally  solved. 
It  would  be  of  great  interest  to  learn  the  extent  of  the  continental 
shelf  in  that  region,  and  whether  a  sub-oceanic  ridge  actually  extends 
between  Greenland  and  Spitsbergen,  as  seems  probable,  and  what  its 
form  and  depths  are,  etc.  This  is,  however,  a  difficult  region  to  reach, 
as  it  is  generally  blocked  by  heavy  ice.  Mr.  Mylius  Erichsen,  who  is 
now  on  the  north-eastern  coast  of  Greenland,  had  the  intention  of 
making  an  attempt  to  penetrate  seawards  from  Greenland  into  this 
region  with  sledges  in  order  to  make  soundings.  We  hope  that  he  may 
succeed,  and  that  he  will  also  manage  to  explore  the  last  part  of  the 
circumference  of  Greenland  which  is  still  unknown. 

4.  The  Channels  of  the  American  Arctic  Archipelago, — I  have  already 
pointed  out  that  the  geomorphological  features  of  the  American  Arctic 
arcliij)elago,  with  its  remarkably  great  fjords  and  sounds,  are  exception- 
ally interesting.  A  systematical  research  of  the  depths  and  water-layers 
of  these  channels,  as  well  as  of  the  Baffin  bay,  cannot  fail  to  give  very 
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important  reenlts,  and  would  be  comparatively  eaay  to  oariy  out.  A 
■ittorougli  reBaaroli  of  the  geology  and  tectonic  structure  of  ttoae  ifiUnds 
at  the  same  time  would  bo  of  great  value.  The  geological  iovestiga- 
tiotia  carried  out  during  the  English  e^vpeditione,  and  during  the  lat« 
Sverdmp  eitpeditiou,  have  ehown  that  the  geology  of  these  regiime  has 
many  features  of  peculiar  interest  also  from  a  geonaorphological  point 
of  view.  As  a  few  examples  I  may  mention  the  various  glacial 
phenomena,  the  glacial  and  atmospheric  erosion,  as  well  as  the  mariuo 
denudation  of  theee  regiona.  What  is  the  origin  of  the  great  channels 
and  fjords,  and  what  is  their  history  of  formation?  These  are  important 
qnestiona  about  which  wo  at  present  know  little  or  nothing. 

5.  The  Interior  of  the  Oreenland  Inland  Ice  is  still,  to  a  great  extent, 
an  unknown  region,  which  it  would  be  of  much  scientific  interest  to  get 
explored.  The  inland  ice  has  been  crossed  in  the  south  by  my  own 
expedition,  and  further  south  by  Garde,  near  its  northern  termination 
l^  Peary,  but  in  its  central  and  broadest  part  it  is  still  perfectly 
anknowu.  A  crossing  in  that  region  with  an  investigation  of  its 
heights,  its  surface  oonfiguratiou,  its  angles  of  slope,  the  conditious  of 
'  le  snow  in  its  interior,  its  nunatalis,  its  climatic  conditions,  etc.,  would 
of  the  very  greatest  interest  in  Tarious  respects,  and  would  give  an 
iporlant  addition  to  our  knowledge  of  the  Arctic  Regions  and  their 
physical  conditions.  We  may  in  that  way  obtain  most  valuable  infor- 
mation BB  to  the  conditions  which  probably  prevailed  in  the  interior  of 
the  Eurojiean  inland  ioe  during  the  Great  Ice  Age.  It  is  a  part  of 
'JKyliua  Erichaen's  programme  to  cross  the  Greenland  inland  ice  near 
broadest.    May  he  be  successful ! 

MkTHODS  of   NoBTIL  PoUB   EXPt.ORATI0N. 

Before  I  finish,  1  wish  to  say  a  few  words  about  the  methods  of  the 
lorth  polar  exploration  of  the  future. 

SUdge  Expediltms.^ThBTO  can  be  no  doubt  that  sledge  expeditions 
rill  remain  the  chief  method  by  which  great  parls  of  the  still  Unknown 
porth  will  have  to  be  explored.  The  drawback  with  sledge  journeys 
)rth  polar  ice,  as  they  have  hitherto  been  carried  out, 
,  however,  that  they  tell  tis  very  little  as  to  the  region  traversed, 
cept  wliere  lands  or  islands  are  met  with.  Unless  they  be  specially 
Sqnipped,  they  give  very  little  opportunity  of  soundings  and  oceano- 
gTHphical  work.  A  sledge  expedition  across  the  unknown  North  Polar 
sea,  which  can  only  tell  us  that  this  sea  is  covered  with  drifting  polar 
ice,  tells  ub  very  little  new  indeed.  It  may  give  us  some  photographs 
showing  the  appearance  of  this  ice,  which  we  know  fairly  well  before- 
hand, and  it  may  perhaps  make  some  observations  showing  the  drift  of 
I'tbe  ioe  during  certain  weeks  of  the  year.  But  the  results  of  such  an 
lition  are  certainly  in  no  reasonable  proportion  to  the  time,  energy. 
We  are  no  wiser  as  to  the  depths  of  the  sea  traversed, 


i  money  spent. 


594  ON  NORTH  POLAB  PBOBLEMS. 

or  to  its  currents,  and  the  physical  conditions  of  its  water-layers — nay, 
even  the  ice  itself  over  which  it  travelled  could  not  be  properly  measured 
and  examined.  I  can  here  speak  from  sad  experiences  of  my  own.  I 
regret  still '  that,  during  Johansen's  and  my  sledge  journey  from  our 
highest  latitudes  southward  to  Franz  Josef  Land,  we  had  no  opportunity 
of  sounding  the  sea  over  which  we  travelled,  and  not  even  to  delermine 
the  northward  extension  of  the  continental  shelf  north  of  Hvidtenland. 
As  another  example,  I  may  mention  that  the  discovery  during  the  Jeannette 
Expedition  of  De  Long  islands  (i.e.  Bennett  island,  Henrietta  island, 
and  Jeannette  island)  was  naturally  a  discovery  of  much  less  scientific 
interest  than  the  discovery  of  the  shallow  sea,  t.6.  the  continental  shelf 
on  which  these  islands  are  situated,  extending  so  far  northward  from 
the  Siberian  coast.  The  islands  could  have  been  discovered  by  a  sledge 
expedition  of  the  ordinary  type,  but  the  much  more  important  feature 
of  the  submarine  shelf  might  have  remained  unknown.  By  a  practical 
equipment  the  sledge  expeditions  of  the  future  can  be  made  more  useful. 
Light  and  portable  sounding-machines  with  piano-wire,  and  light  handy 
instruments  for  oceanographic  research,  can  be  constructed,  and  can  be 
carried  on  the  sledges.  It  might  thus  be  possible  to  make  most  valu- 
able observations,  at  least  down  to  certain  depths — say  500  or  GOO 
fathoms — without  very  great  difficulty.  The  depth  and  bottom  of  the 
sea  should  be  examined,  and  bottom  samples  collected,  which  can  easily 
be  carried.  The  water-temperature  at  various  depths  should  be  ob- 
served. Most  valuable  observations  of  the  velocity  and  direction  of  the 
currents  at  various  depths  could  also  be  made  without  great  difficulty 
by  handy  and  portable  current-meters.  The  ice  is  especially  well 
adapted  for  making  observations  of  this  kind,  and  it  might  thus  be 
possible  to  make  most  interesting  studies  of  the  tidal  currents  and  the 
circulation  currents  of  the  sea,  as  well  as  the  more  irregular  wind-drift 
of  the  ice  and  surface  water  in  various  parts  of  the  Arctic  Region.  It 
might  be  more  difficult  to  determine  the  salinity  of  the  water-strata, 
owing  to  the  low  temperature  of  the  air,  which  might  make  it  difficult 
to  prevent  the  water-samples  from  freezing.  By  hydrometers  of  total 
immersion  and  a  glass  cylinder  in  a  double  water-bath  slightly  heated 
by  a  small  lamp,  it  would,  however,  be  possible  to  determine  the  specific 
gravity  of  the  most  important  water-samples  at  once  on  the  ioe.  The 
determinations  could  be  very  exact,  as  the  temperature  of  the  water- 
samples  could  easily  be  kept  fairly  constant  near  zero  Centigrade  by 
using  melting  snow  for  the  outer  water-bath. 

By  plankton-nets  of  a  practical  pattern  samples  of  the  plankton 
from  various  depths  of  the  sea  can  also  be  collected,  and  can  easily 
be  carried  in  small  bottles  with  alcohol. 

It  is  thus  seen  that  even  oceanographic  exploration  of  a  high  quality 
may  be  carried  out  during  a  sledge  expedition,  if  it  be  properly  equipped 
for  it,  and  the  necessary  time  and  weight  be  sacrificed  for  it.     But  this 
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kind  of  work  is   deoidedly  difficult  to  combino  with  the   beating  of 

reoords  and  the  attainnietit  of  high  latitudes,  although  it  is  perhaps 
much  more  intcrestiug. 

Another  kind  of  valuable  obeervation  which  could  be  carried  out 
daring  sledge  expeditions,  even  rnnoh  more  easily  than  the  above 
mentioned,  would  be  exact  measurements  of  the  thiokness  of  the  flat 
ice-floes  and  the  height  of  the  hummocke  and  pressure-ridges.  The 
thickness  of  the  ice-floes  can  easily  be  measured  in  newly  formed  cracks 
in  the  ice,  either  by  a  long  bamboo  rod  with  a  hook,  or  also  by  a  line 
ith  a  lead  and  a  horizontal  cross  at  its  lower  end  which  catches  under 
has  to  try  to  find  flat  ice-floes  which  have  actually 
Uttained  their  thickness  directly  by  freering,  and  which  are  not  built 
np  of  thinner  floea  shoved  on  top  of  each  other.  It  would  bo  of  great 
interest  to  learn,  by  numerous  measurements  of  this  kind,  what  thickness 
the  flat  floes  can  attain  in  various  parts  of  the  North  Polar  sea.  Similar 
ubeervations  can  also  be  made  simply  by  examining  and  measuring  the 
greatest  ice-blocks  piled  up  during  very  heavy  ice- pressures,  when  even 
the  thickest  floes  may  be  broken  and  raised  on  end.  This  method  has 
the  advantage  that  it  is  easy  to  examine  the  various  layers  of  the  ice 
and  see  whether  it  is  composed  of  several  floes.  Observations  of  the 
probable  age  of  the  ice  should  also  be  made.  Only  by  tasting  the  ice 
it  ia.  for  instance,  easy  to  decide  whether  the  ice  is  only  one  winter 
old  (in  which  case  it  tasles  very  salt)  or  more.  Its  genera!  appearance, 
as  well  as  its  strata  near  its  under  side,  might  also  give  indications  as 
to  its  age.  If  it  is  in  summer,  and  all  snow  on  top  is  melted  away,  its 
more  or  less  brownish  dirty  colour,  due  to  dust  and  diatoms  accumu- 
lated by  the  meltings  of  one  or  several  summere,  might  give  important 
indications.  Samples  of  the  dust  and  diatoms  should  be  collected.  If 
it  is  in  regions  where  the  snow  on  top  does  not  melt  entirely  during 
the  summer,  but  accumulates  from  one  year  to  another,  the  snow  strata 
should  be  carefully  examined,  as  they  might  give  information  as  to  the 
age  of  the  ice.  According  to  my  experience,  it  is,  however,  hardly 
probable  that  anywhere  in  the  North  Polar  sea,  there  falls  so  much 
snow  on  the  flat  floes  that  it  does  not  melt  away  in  the  summer.  By 
numerous  and  exact  measurements  of  the  hummocks  and  ioe-ridges — 
eepecially  the  newly  formed,  but  also  the  old  ones— in  connection  with 
meastirements  of  the  thickness  of  the  blocks  of  which  they  are  built 
Tip,  it  might  be  possible  to  get  some  idea  of  the  comparative  strength 
of  (he  ice-pressures  in  the  various  regions  of  the  north  polar  sea.  Our 
knowledge  in  this  respect  is  very  defective  at  present;  the  descrip- 
tions tell,  as  a  rule,  only  that  hummocks  are  very  great  or  partly 
enormous  almost  everywhere,  and  that  is  little  to  go  by.  It  would 
be  well  to  oarry  a  special  handy  levelling  instrument  for  this  purpose, 
by  which  each  measurement  could  easily  be  done  fairly  exact  in  a  few 
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Sledge  expeditions  over  the  north  polar  ioe,  carried  out  on  the 
system  indicated  above,  would  certainly  be  able  to  give  ns  much 
important  information  of  lasting  scientific  value. 

Balloons  and  Airships, — Some  people  believe  in  airships  of  some 
kind  for  future  North  Polar  exploration.  But  with  the  very  imperfect 
control  we  have  of  these  capricious  means  of  locomotion  at  present, 
they  would  afford  us  little  opportunity  of  making  observations  of  much 
value.  I  have  above  pointed  out  the  drawback  in  this  respect  of  sledge 
expeditions  dashing  across  the  North  Polar  ice,  but  a  balloon  expedition 
sailing  through  the  air,  even  if  it  can  be  carried  out  successfully,  would 
give  still  poorer  results,  as  it  would  hardly  be  able  to  tell  us  much 
about  the  regions  traversed,  even  if  the  weather  happened  to  be  dear 
and  the  surface  of  the  North  Polar  sea  were  not  hidden  from  sight 
by  fogs.  The  observations  which  could  be  made  would  be  chiefly  of 
meteorological  interest.  Experiments  of  this  kind  may,  however,  be 
interesting  from  other  points  of  view,  although  I  cannot  see  that  the 
North  Polar  sea  is  a  favourable  region  for  making  them,  and  I  cannot 
help  thinking  that  it  would  be  wiser,  and  even  more  advantageous, 
to  make  such  experiments  in  inhabited  regions  with  more  favourable 
climatic  conditions,  where  a  failure  of  the  airship  would  mean  less 
risks,  and  where  failing  machinery  could  be  more  easily  mended. 

Submarines, — It  has  also  been  proposed  to  use  submarines  for  north 
polar  exploration,  diving  under  the  ice  and  coming  up  in  the  open 
water-channels  and  lanes.  This  method  would  give  excellent  oppor- 
tunity of  exploring  the  unknown  sea,  if  it  were  practicable.  I  do  not 
think  the  chief  difiSculty  would  be  to  find  sufficient  open  water  to  come 
to  the  surface  in ;  but  the  submarine  would  have  to  go  to  a  depth  of 
at  least  30  or  40  fathoms  below  the  surface  in  order  to  be  certain  not  to 
run  into  the  under-side  of  the  great  hummocks ;  and  this  fact  alone  is, 
I  am  afraid,  sufficient  to  make  schemes  of  this  kind  valueless,  at  least  for 
the  present. 

Ice-breakers, — Admiral  Makaroff  was  of  the  opinion  that  strong  ice- 
breakers would  afford  the  best  opportunity  of  exploring  the  North  Polar 
sea.  But  even  his  excellent  and  very  costly  vessel,  the  YermaJc,  was 
no  great  success  in  this  respect,  and  was  not  able  to  make  much  head- 
way through  the  really  heavy  north  polar  ice.  Even  if  sufficiently 
big  and  strong  ice-breakers  could  be  constructed  to  break  their  way 
through  that  ice,  they  would  become  so  expensive  that  they  would 
hardly  be  inside  the  limits  of  practical  possibility.  And  besides  there 
would  always  be  the  difficulty  for  ships  of  this  kind  to  carry  the 
necessary  supply  of  coal  for  a  long  voyage  through  the  ice. 

Drift  with  the  Ice  in  a  Ship, — A  practicable,  and  in  several  respects 
very  advantageous,  method  of  exploring  the  still  unknown  North  Polar 
sea  would  be  a  drift  with  the  ice  in  a  ship  sufficiently  strong  to  stand 
the  ice-pressures,  as  was  proved  by  the  Fram  expedition.     I  strongly 
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advocated  this  method  years  ago,  and  ehall  not,  tberefora,  go  into  detul 
here.  I  then  pointed  ont  that  if  the  vessel  entered  the  ice  north  or 
north-east  of  Bering  fltraite,  say  somewhero  near  160'  W,  long.,  she 
would  be  carried  across  the  unknown  regions  of  the  North  I'olar  sea, 
far  north  of  the  Fram'a  track,  and  aft«r  a  period  of  about  five  years  she 
Would  be  carried  ont  on  the  other  side,  near  the  north-east  coast  of 
Greenland.  An  expedition  of  this  kind  would  give  most  important 
results,  as  there  wonld  Iw  the  most  excellent  opiwrtunity  of  exploring 
thoroughly  the  physioal  conditions  of  the  region  traversed.  With  our 
present  experience  we  should  be  able  to  give  such  an  expedition  a  raoHt 
perfect  equipment  of  useful  irstmments  for  investigations  of  the  sea  at 
all  depths,  as  well  aa  the  atmosphere  in  different  heights  (by  kites), etc, 
and  a  perfectly  unitjne  material  of  important  obeervaliuns  conld  be  thus 
collected, 

By  tbe  arrangements  of  Admiral  George  W.  Melville,  of  the  United 
States  navy,  and  Mr.  Henry  G.  Bryant,  I'resident  of  the  Geographical 
Society  of  Philadelphia,  about  thirly-fivo  specially  oonetruoted  drift-casks 
were  placed  on  ice-floea  or  cast  adrift  north  of  Alaska  and  Bering  straits 
iu  the  summers  of  18Q9,  1900,  and  1901.  the  hope  being  that  valuable 
data  concerning  the  speed  and  direction  of  Arotio  currents  might  thus 
be  secured.  Only  two  of  these  drift-casks  have  again  been  heard  of. 
The  one  was  cast  adrift  on  August  21,  1901,  in  72''  18'  N.  lat.  and 
175 '  10'  W.  long.,  and  was  recovered  a  year  later  near  the  mouth  of 
Eolyuchin  bay,  on  the  Siberian  ouast  west  of  Bering  strait.  This 
cask  had  evidently  got  a  bad  start,  and,  like  the  Frum  during  the  first 
months  of  her  drift,  it  had  probably  been  drifted  south  by  northerly 
winds,  perhaps  already  during  the  first  autumn.  The  other  drift  cask 
whioh  has  been  recovered  is,  however,  much  more  interesting.  It 
was  placed  on  an  ioe-doe  west-north-west  of  Point  Barrow,  Alaska,  in 
7r  53'  N.  lat.  and  16i^  50'  W.  long,  on  September  IJ,  1899;  and  it  was 
found  six  years  later,  on  June  7,  1905,  on  the  northern  ooast  of  Iceland, 
in  66"  31'  N.  lat.  and  10'  28'  W.  long.,  where  it  had  Ijeen  drifted  ashore. 
There  can  be  no  doubt  that  thia  cask  has  actually  been  drifted  across 
the  tinknown  region  to  the  north  of  the  routes  of  the  Jeaanelle  and  the 
Fram;  it  must  have  taken  very  nearly  the  oourse  I  have  propoasd 
above.  As  we  cannot  know  how  long  the  cask  had  been  lying  on  the 
Icelandic  shore  before  it  was  found,  or  how  long  it  had  been  drifting  iu 
open  water  near  the  Iceland  coast  before  it  was  finally  thrown  ashore 
at  this  place,  it  is  impossable  to  say  how  long  the  drift  of  the  cask 
across  the  North  Polar  sea  from  its  starting-point  has  lasted,  but  wo 
know  it  mnst  be  less  than  five  years  and  nine  months.  The  probability 
is  that  the  drift  from  the  sea  north  of  Alaska  to  the  soa  oast  of  northern 
Greenland  has  not  lasted  longer  than  five  years ;  and  in  this  period 
a  drifting  expedition  across  the  Unknown  North  may  probably  be 
finished. 
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Before  the  paper,  the  Pbesidekt  :  I  have  now  to  introduce  to  yon  His  Excellency, 
Dr.  Nansen.  It  is  a  work  of  Bupererogation,  but  it  affords  an  opportunity  of  aajring 
how  sincerely  we  always  welcome  amongst  us  our  distinguished  Honorary  Corre- 
sponding Member,  and  especially  when,  as  to-night,  he  is  good  enough  to  give  us, 
from  this  platform,  the  benefit  of  his  experience  and  his  thought.  It  seems  almost 
yesterday  that  Dr.  Nansen  receiyed  from  the  hands  of  our  former  President,  Sir 
Clements  Markham,  that  special  Oold  Medal  which  our  Society  awarded  to  Dr. 
Nansen  for  his  Polar  Expedition.  That  award  was  ten  yean  ago.  It  was  about  six 
years  earlier  that  Dr.  Nansen  first  came  amongst  us  to  receive  our  Patron's  Gold 
Medal  for  his  scarcely  less  memorable  explorations  in  Greenland,  which  he  was  the 
first  to  traverse  in  its  entirety.  During  those  sixteen  years  our  Society  has  learned 
to  look  upon  him  as  in  some  way  belonging  to  Itself,  and  that  feeling  was,  if  possible, 
strengthened  when  His  Excellency  came  to  the  Court  of  St.  Jameses  as  the  aonredited 
representative  of  that  old  kingdom  of  Norway,  of  which  the  reigning  sovereigns  are 
so  closely  related  to  our  own  King  and  Queen.  The  sympathy  of  Britons  with 
Scandinavia  runs  warmly  in  our  blood,  in  which  the  Norse  element  is  not  only 
considerable,  but  also  extremely  active,  as  I  think  is  evidenced  in  our  maritime 
history  and  in  our  conquests  beyond  the  seas,  which  recall  the  gallant  actions  of  the 
Norsemen  of  the  Middle  Ages.  But  the  affections  of  our  Society  for  Dr.  Nansen  do 
not  rest  only  on  the  fact  of  his  being  a  hardy  Norseman ;  they  are  based  mainly  on 
his  remarkable  personality,  which  cannot  fail  to  impress  itself  upon  all  who  oome  in 
contact  with  him.  Among  his  many  virtues  is  that  of  thoroughness,  and  in  hearing 
to-night  his  address  on  Polar  Problems  we  shall  have  the  satisfaction  of  feeling  that 
we  are  listening  to  one  whose  experience  and  thought  in  that  direction  are  absolutely 
imrivalled.    I  now  call  upon  His  Excellency  to  give  us  his  address. 

After  the  paper,  Sir  Clements  Mabkham:  We  have  all  listened  with  great 
pleasure  to  this  most  interesting  address.  We  are  always  glad  to  welcome  our 
friend  Nansen  here,  not  only  owing  to  our  admiration  for  him,  but  because  many  of 
us  regard  him  with  affection.  He  never  comes  here  unless  his  addresses  contain 
something  that  is  important  and  often  that  is  memorable.  He  came  here  to  propoimd 
his  plan  before  his  great  expedition,  and  he  met  with  a  quantity  of  adverse  criticism 
which  all  turned  out  to  be  entirely  wrong,  while  what  Nansen  said  was  perfectly 
accurate  and  correct.  He  had  studied  the  subject  with  very  great  care,  and  I  am 
glad  to  say  that  I  was  not  one  of  those  to  criticize  him  adversely,  because  I  entirely 
agreed  with  him  on  every  point.  I  was  not  present  at  the  meeting.  The  next  time 
that  he  appeared  amongst  us  was  after  he  had  returned  from  that  g^eat  expedition. 
He  deprecates  my  saying  that  he  then  drew  the  veil  from  the  Arctic  mystery ;  but 
at  all  events  we  may  say  that  he  gave  us  entirely  new  ideas  about  Arctic  problems. 
I  have  only  time  now  to  allude  to  what  we  ought  to  do  in  the  futm«.  He  has 
shown  us  that  if  this  continental  shelf  right  round  the  polar  basin  was  explored,  we 
must  necessarily  discover  all  the  undiscovered  Arctic  land.  We  should,  therefore, 
turn  our  attention  to  this  point.  I  regret  that  he  was  unable  to  dwell  a  little 
longer  on  the  question  of  the  driftwood,  which  I  look  upon  as  a  most  important 
one.  If  Colonel  Feilden  is  present — there  is  no  man  who  knows  so  much  about  it 
— I  should  like  to  hear  from  him  his  opinion  as  to  where  that  driftwood  came 
from,  whether  it  was  from  America  or  Siberia,  because  that  is  a  matter  which  must 
be  taken  into  our  consideration.  We  must  remember  now  that  it  will  be  no  use, 
geographically  speaking,  it  will  be  absolutely  of  no  use,  for  Arctic  sledge  travellers 
to  attempt  exploration  without  the  means  of  sounding  at  least  100  fathoms.  I 
discussed  that  matter  very  carefully  with  Mr.  Mikkelsen,  and  he  was  deeply 
impressed  with  its  importance.  He  will  not  take  it  for  granted  that  he  has  cpme 
to  the  edge  of  the  continental  shelf  when  he  finds  no  bottom  at  100  £athomB| 
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because  it  is  poesible  he  maj  have  c 
valleys,  aod  bo  will  olnftja  take  care 
that  point  We  raay  now,  I  tWnk,  look  upon  it  aa  an  axiom  in  Arctic  exploration 
ia  fulure,  that  wo  must  devoto  ouraelvea  tfl  the  examination  of  the  continental 
Bhelf.  Indeed,  I  look  upon  what  Naoscn  has  said  as  haviiig  given  uh  the  watch- 
word of  tbo  coDtiooDtal  shtiir.  I  thank  him  very  much  for  tha  great  interest  he 
has  given  us  this  evening,  and  for  the  rich  material  for  thought  with  which  he  has 
famished  us  in  bis  address. 

Sir  Abohid&ld  Gbikib  :  Even  if  a  geologist  were  disposed  to  criticize  Dr. 
Hansen's  opinioni,  hiu  critical  tendency  would  be  apt  to  be  silenced  by  bis  praonal 
admiration  of  the  man  who  displayed  such  marvellous  endurance  among  the  trials 
and  dangers  of  the  north,  and  who,  since  he  returned  safe  and  soand  from  these 
jiorils,  has  shown  such  a  continued  and  enliglitonod  interest  in  the  subject  of  polar 
eiploiatton  and  in  inculcating  the  views  to  which  his  studies  have  led  him.  Listen- 
ing, as  I  have  done,  with  ke«n  interest  to  what  Dr.  Naoaen  has  said  this  evening, 
1  gather  that  in  the  geomorphological  part  of  bis  subject,  he  regards  the  most 
important  problem  to  be  the  further  investigation  of  the  great  sea-baain  which  he 
was  himself  the  first  t«  discover.  In  this  opinion  1  am  sure  that  most  geologists 
will  concur,  Ue  has  referred  a  good  deal  to  what  he  baa  termed  the  "continental 
■helf,"  1  do  not  know  that  geologists  generally  would  attach  quite  the  same 
importance  to  that  feature  that  be  does.  We  arc  in  the  habit  of  regarding  this 
continental  shelf  as  a  certain  zone  of  instability  where  the  relative  levels  of  tica  and 
land  from  time  to  time  may  vary,  where  the  atmospheric  agencies  and  the  sea  are  at 
work,  aud  where,  in  the  course  of  ages,  a  certain  more  or  leas  level  platform  bos  been 
cut  out  of  the  land.  Whether  the  lone  so  eroded  he  a  broad  platform  or  a  narrow 
one  will  depend  partly  on  the  angle  of  the  slope  of  the  edge  of  the  continent,  partly 
upon  the  length  of  time  daring  wliicb  the  continental  margin  haK  been  exposed  to 
denudation,  and  partly  upon  the  nature  aod  activity  of  the  agents  of  dcHttuctiuii. 
In  the  case  of  (he  continental  Hhelf  of  tlie  polar  basia,  to  which  Dr.  Nansen  has 
referred,  he  spoke  of  the  possibility  of  its  formation  having  Ix^un  in  Jumsaic  time. 
That  may  be  true,  though  as  yet  we  know  little  about  the  age  of  some  of  these 
great  depressions  un  the  surface  of  the  Earth.  But  if  the  origin  of  this  polar 
eea-basin  started  so  recently  as  Jurassic  time,  the  probability  is  that  the  terrestrial 
movements  to  which  it  was  due  have  been  continued  in  more  recent  jieiiods. 
Uuring  the  Tertiary  ages  some  of  the  most  voluminous  volcanic  eruptions  which 
Europe  has  ever  seen  took  place  in  our  own  region.  It  was  then  that  the  immense 
sheets  of  basaltic  lava  were  poured  forth,  of  which  mere  fragments  are  left  in  the 
Inner  Hebrides,  Antrim,  the  Fairoe  islands,  and  again  in  Iceland.  The  modem 
desceudanls  and  representatives  of  those  volcanoee  are  not  yet  extinct;  they  are 
still  vigorons  in  Iceland  and  Jan  Mayen.  Whether  or  not  they  have  extended 
further  north  into  the  great  jxilar  basin  remains  to  be  discovered.  It  is  quite 
possible,  though  the  chances  are  perhaps  against  it,  that  if  some  future  Fran  shall 
direct  its  course  right  across  the  centre  of  that  north  polar  basin,  it  may  come 
■cross  some  volcanic  vent  stil!  blazing  away  as  Mounts  Erebus  and  Terror  are 
doing  in  the  southern  polar  regions.  Of  the  many  important  questions  to  which 
the  lecturer  has  alluded  this  evening,  that  which  to  the  geologist  presents  special 
interest  is  the  further  exploration  of  Dr.  Hansen's  great  northern  polar  basin.  We 
would  like  to  have  its  margin  traced,  and  to  know  by  what  kind  of  rocks  it  is 
encircled,  whether  or  not  it  is  one  great  basin,  and  whether  from  any  part  of  its 
~      «a  a  volcanic  vent  rises  to  the  surface. 

Colonel  Feildeh  :  Sir  Clements  Markbam  asks  me  to  express  an  opinion  from 
^heoce  the  driftwood  found  on  the  north  shores  of  Orant  Land  and  Greenland 
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is  derived.  It  most  come  either  from  the  Mackensie  and  Oo^^rmine  riTen  of 
America,  or  from  the  riyers  of  Siberia.  The  enormous  beds  of  driftwood  found 
by  McOlure  on  the  west  ooast  of  Banks  Land,  aud  in  lesser  quantities  on  Prince 
Patrick  island,  are  unquestionably  the  products  of  the  American  riyers.  This  wood 
from  Banks  Land  was  pronounced  to  be  coniferous,  and  a  cone  to  be  identical  with 
the  present  spruce  pine  of  North  America.  During  the  passage  of  the  Inve^igatar 
along  the  west  shore  of  Banks  Land  floating  wood  was  seen.  We  may  therefore 
assert  with  some  confidence  that  the  transportation  of  driftwood  by  the  currents  of 
Beaufort  sea  is  still  in  progress,  and  must  have  continued  for  ages.  Captain 
Amundsen  kindly  informed  me  that  he  met  with  no  driftwood  on  the  shores 
of  King  William  island.  This  is  explained,  probably,  by  the  G^reat  Fish  river 
emerging  from  extensive  lakes  north  of  the  limit  of  tree-growth,  and  the  currents 
drifting  the  Coppermine  and  Mackenzie  wood  to  the  westward  into  Beaufort  sea. 
The  problem  that  confronts  us  is,  whether  a  current  sweeps  past  Banks  Land  and 
Prince  Patrick  island,  along  the  fringe  of  the  yet  unexplored  North  American 
archipelago,  and  deposits  driftwood  on  the  shores  of  Qraot  Land  and  North  Green- 
land, or  whether,  diverted  say  at  Prince  Patrick  island,  it  crosses  the  Beaufort  sea 
and  eventually  joins  into  the  Fram  drift  The  easterly  drift  met  with  by  Peary 
north  of  Cape  Columbia,  and  the  drift  tree  embedded  in  the  floe  seen  by  Peary,  are 
suggestive.  On  the  other  hand,  can  we  doubt  that  the  vast  deposits  of  driftwood 
on  the  New  Siberian  islands  and  on  Bennett  island  are  products  of  the  Siberian 
rivers,  and  following  the  track  of  the  Fram,  a  large  amount  of  driUbwood  must  ever 
be  passing  across  the  polar  area,  some  of  which  would  be  deposited  cm  the  norUi 
and  east  shores  of  Greenland,  and  presumably  on  Grant  Land.  Is  it  not  poasiUe 
that  the  ocean  currents,  in  their  vast  gyrations  within  the  polar  area,  may  oom- 
mingle  the  driftwood  of  the  Asiatic  and  American  rivers  ?  We  might  gain  some 
information  from  a  careful  examination  of  the  drift- timber  stranded  on  the  north 
shores  of  Iceland.  If  it  comes  from  the  Siberian  rivers,  in  all  probability  it  is 
accompanied  by  the  wooden  perforated  horseshoe-shaped  net-floats  used  by  the 
Russian  and  Samoyede  fishermen  of  Siberia.  I  have  found  these  along  with  great 
accumulations  of  driftwood  on  the  east  coast  of  Waigats,  thrown  up  by  the  Kara 
sea.  There  is  another  interesting  drift  to  be  met  with  on  the  north  shores  of 
Grant  Land  and  North  Greenland.  I  refer  to  the  ice-rafted  erratics  of  granite, 
syenite,  and  archaic  rocks,  which  are  to  be  seen  from  present  shore-line  to  high 
elevations  in  those  regions.  None  of  these  rocks  are  known  in  North  Greenland, 
nor  in  Grant  Land,  nor  in  Ellesmere  Land  north  of  the  79th  parallel,  nor  in  any 
of  the  islands  of  the  North  American  archipelago  yet  discovered.  It  seems  to  me 
impossible  that  these  erratics  could  have  been  translated  by  the  ice-floes  from 
Baffin  bay,  or  up  Smith  sound  to  the  shores  of  the  polar  ocean.  The  question  is, 
From  whence  do  they  come  ? 

The  President  :  The  hour  is  now  so  late  that  I  must  propose  the  usual  vote  of 
thanks  to  Dr.  Nansen,  and  ask  him  if  he  has  any  remarks  to  make  upon  the 
discussion. 

Dr.  Nansen  :  It  is  so  very  late  that  I  am  afraid  I  must  not  detain  you  very 
long.  But  there  are  a  few  things  I  should  like  to  say  a  few  words  about.  As  to 
the  possibility  of  unknown  volcanoes  in  the  north,  I  may  mention  one  thing  which 
might  speak  in  favour  of  Sir  Archibald  (Jeikie's  views.  On  the  coasts  of  Norway 
there  are  found  great  quantities  of  two  kinds  of  pumice-like  stones,  which  have 
been  examined  by  the  Swedish  geologist.  Dr.  Backstrom.  The  one  kind  is  not  real 
pumice-stone,  hut  is  iron  slag  thrown  into  the  sea  by  some  of  the  Scotch  ironworks. 
The  other  kind  is,  however,  real  pumice-stone  of  a  peculiar  nature,  it  being  com- 
posed of  andesitic  rocks.    As  no  known  volcanoes  on  this  side  of  the  North  Pole 
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produce  puraice-stoDes  of  this  compoeitioD,  it  was  assunied  tbat  ihvj  most  have 
come  from  the  volcanoes  in  Alaelia ;  and  as  great  quaLtiLiea  of  them  are  found  sear 
old  poEt-Glacial  shore-linea  high  aboTO  pri'sent  sea-leTtl,  it  seemed  probable  tbat 
there  hod  been  a  regular  drift  of  these  pumice-atonea  with  ihe  North  Folsr  current 
acrcee  the  North  Polar  sea  from  Aloslia  during  previous  posl^Glacial  timea.  There 
is,  however,  a  possibility  that  they  have  not  come  from  Alafka,  but  from  some 
nnknuwn  volcanoes  in  the  Qorth  producing  andositic  lavas.  With  regard  to  the 
driftwood,  I  should  likt.  t^)  have  heard  Colonel  Feilden  gay  still  more  about  that 
ibject.  The  great  quanlitles  found  duriog  the  Narea  Expedition  on  the  coasts 
,pf  Elicsmere  Land  interest  me  especially  very  much  ;  some  was  I'ound  at  heights  of 
above  150  feet. 

Colonel  Feilden:  Found  at  1800  feet. 

Dr.  Nasbeh  :  That  is  veij  high  indeed ;  and  it  may  be  that  the  wood  fouod 
tilers  bn*  to  be  considered  more  as  foaail  wood.  But,  at  any  mtc,  comparatively 
luoiiern  driftwood  is  found  high  above  present  sea-level,  and  ihe  wood  cannot  have 
been  lifted  to  its  present  aituatioD  by  ice-presaures  or  in  any  other  way  from  the 
preeent  abote-line.  These  pieces  of  old  driftwood  must  have  been  drifted  aahote 
during  previous  periods  when  the  sea  was  nesrlj  as  much  higher  m  the  land  where 
they  are  now  found.  And  as  there  acenw  to  be  much  driftwood  of  thia  kind,  the 
probability  is  that  the  sea  was  then  more  open  thsn  it  is  now,  bscauae  when  the 
ooaats  are  ice-bound,  like  the  northern  coast  of  Elleamers  Land  ia  to-day,  then  we 
cannot  eipect  much  driftwood  to  be  thrown  ashore,  I  think  the  study  of  that 
driftwood  is  most  important  from  a  geological  point  of  view;  it  may  give  valuable 
ioforniatioDS  about  the  changes  of  eea-level  or  the  ahore-line  in  that  region,  and 
when  there  was  a.  milder  climate  in  the  north,  with  more  open  polar  seas.  Perhaps 
those  milder  periods  were  simultaneous  to  the  similar  ones  we  iiave  had  in  Eiirope 
in  post-Qlscial  times,  and  evidences  of  which  have  been  found  in  Norway,  Sweden, 
Spttzbergen,  and  even  Franz  Josef  Laud.  At  thnt  time  our  coiuts  were  also 
somewhat  more  elevated  than  Ihey  are  at  present;  but  the  tlevaiioo,  at  least  at 
some  places  in  Scandinavia,  was  then  ^rdly  more  than  20  feet  and  lose.  It  was, 
consequently,  very  little  compared  with  the  elevations  mentioned  in  Ellesmere 
Land.  I  entirely  agree  with  Colonel  Feilden  as  to  the  origins  of  the  driftwood, 
and  I  thmk  that  in  those  regions  it  chiefly  came  from  Siberia,  and  it  proves  tliat 
cot  only  at  present,  but  also  during  previous  geological  times,  there  has  been  a 
continuous  drift  across'  the  North  Polar  sea  from  the  Siberian  side  towards  the 
Greenland  ride.  I  wish,  before  1  sit  down,  to  use  this  opportunity  of  thanking  you 
for  your  kindness,  and  the  way  in  which  you  have  received  me  and  patiently 
listeneil  to  my  lecture,  which  waa  very  loug,  I  am  sorry  lo  say,  but  I  have  the 
^^BDlt,  1  know,  that  when  1  begin  a  subject  I  have  difficulty  in  giving  it  up  again. 

H  LORD  CURZON  ON  FRONTIERS.* 

^1  By  Colonel  Sir  T.  H.  HOLDICB,  E.C.M.O.,  E.O.I  E.,  C.B.,  D.So. 

^HTo  Bubject  that  could  hiive  been  selected  by  the  Chancellor  of  the 
^^DsiveTsity  of  Oxford  for  the  Homanea  lecture  of  1907  could  have  been 
^^feoie  appropriate  than  that  of  "  Frontiers."    As  Lord  Cnrxon  remarked 

•  "  The  Komanes  Leolure,  1907.  Frontiera."  By  tho  Right  Hon.  Lord  Curzon  of 
Kecileston,  h.o.l.,  ll.d.,  F.B.B.,ChaDcelIai'otlheTJniYeteily.  Oxford  :  Clarendon  Press. 
1907. 
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at  the  oommenoement  of  the  address,  '*  It  is  a  remarkable  fact  that 
although  frontiers  are  the  chief  anxiety  of  nearly  every  foreign  office 
in  the  civilized  world,  and  are  the  sabjeot  of  four  oat  of  every  five 
political  treaties  or  conventions  that  are  now  ooncladed,  though  as  a 
branch  of  the  science  of  government  frontier  policy  is  of   the  fint 
practical  importance,  and  has  a  more  profound  effect  upon  the  peace  or 
warfare  of  nations  than  any  other  fiEurtor,  political  or  eoonomic,  there  is 
yet  no  work  or  treatise  in  any  language  which,  so  far  as  I  know,  affects 
to  treat  of  the  subject  as  a  whole."    And  it  is  certainly  not  less  remark- 
able that  a  subject  which  is  so  intimately  and  inseparably  connected  with 
the  study  of  physical  geography  should  be  treated  officially  as  if  it  were 
an  academic  science  based  on  certain  fixed  rules  requiring  no  practical  or 
even  theoretical  knowledge  of  the  infinitely  varied  conditions  out  of 
which  frontiers  are  evolved.     Oh  that  Lord  Curzon  would  write  that 
book !     Considering  the  range  of  information,  historical,  geographical, 
legal,  and  military,  which  that  volume  would  embrace,  it  is  marvellons 
how  much  of  it  he  has  succeeded  in  outlining  in  the  **  tabloid  "  which  he 
offered  for  **  passing  consumption "  in  the  Sheldonian  theatre !     His 
allusions  to  **  frontiers  in  history  "  are  sufficient  to  indicate  the  wide 
range  of  interest  which  surrounds  this  one  branch  of  his  subject.    Com- 
mencing with  the  Farthest  East,  where  there  winds  through  plains  and 
over  mountains  the  Great  Wall  of  China,  he  leads  on  to  the  classical 
mounds  and  ditches  with  which  ancient  Greece  and  Home  essayed  to  stay 
the  approach  of  barbarian  hordes,  and  passes  finally  to  the  Far  West,  where 
Canada  was  cut  off  by  a  ridiculous  graticule-line,  independent  of  all 
geographical  considerations,  from^he  rest  of  North  America.      In- 
cidentally the  story  of  our  own  frontiers,  the  Scottish  borderland,  is 
touched  upon  in  eloquent  terms — those  marches  which  were  watched  by 
Marcher  lords  who  **  interwove  a  woof  of  chivalry  and  high  romance 
into  a  warp  of  merciless  rapine  and  savage  deeds,"  and  left  behind  them 
*^  a  history  which  is  written  on  the  battered  castles  and  peels  of  the 
Border,  and  enshrined  in  a  literature  of  inimitable  charm."     All  this  is 
very  alluring,  but  to  do  such  a  subject  justice  one  would  require  the  pen 
of  Scott  or  Macaulay  allied  to  an  analytical  faculty  sufficient  to  deal  with 
the  practical  issues  of  everyday  frontier- making  in  the  over-sea  regions 
of  the  Empire.     Only  Lord  Curzon  can  command  such  a  combination. 

It  is,  however,  the  practical  side  of  the  lecture  which  offers  most 
opportunity  for  remark.  Very  clearly  Lord  Curzon  draws  the  necessary 
line  between  the  processes  of  delimitation  and  demarcation  in  settling  a 
frontier  on  modern  scientific  principles,  pointing  out  that  the  delimita- 
tion is  the  work  of  treaties  and  political  authorities,  and  the  demarcation 
falls  to  the  lot  of  the  geographer  and  engineer.  There  is,  indeed,  a 
great  difference  between  the  official  or  armchair  settlement  of  a  line  on 
the  basis  of  a  map  (or  no  map,  as  the  case  may  be)  and  the  process  of 
defining  that  line  by  artificial  means,  or  by  the  adoption  of  natural 
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foatares  in  situ.  It  is  the  latter  process  which  leads  to  local  discussion, 
delay,  and  dispute  which  may  even  terminate  in  a  war,  unless  the  framers 
of  the  delimitation  are  well  advised  as  to  geographical  detail,  or  else  are 
content  to  leave  geographical  detail  entirely  alone.  Lord  Curzon  does 
not  omit  a  reference  to  the  danger  of  using  loose  geographical  expres- 
sions— such  as  **the  foot  of  the  hills,"  for  instance — in  boundary 
treaties.  It  is  the  use  of  such  expressions,  as  a  matter  of  fact,  which 
lands  the  demarcator  in  his  most  di£Bcult  situations.  And  he  wisely 
refers  to  the  inconvenience,  expense,  and  frequent  futility  of  the  adop- 
tion of  straight  lines  for  frontiers,  whether  they  be  co-ordinate  lines, 
such  as  parallels  and  meridians,  or  any  other  straight  lines  requir- 
ing artificial  demarcation  in  waste  places.  With  the  infinite  detail 
of  demarcation  methods,  however,  it  is,  of  course,  impossible  even  to 
deal  in  general  terms  within  the  compass  of  a  Eomanes  lecture.  It 
is  a  branch  of  the  subject  which  much  wants  skilful  literary  illustration, 
and  the  enormous  amount  of  experience  gained  of  late  years  would 
furnish  material  for  a  very  complete  volume. 

If  anything,  perhaps,  the  value  of  mountain  ranges  and  great  water- 
partings  for  the  political  division  of  nations  might  appear  under- 
estimated in  Lord  Curzon's  lecture.  It  is  true  that  great  mountain 
systems  do  not  always  divide  great  river-basins.  In  fact,  the  rivers 
traverse  the  mountains  more  often  than  not ;  but  so  long  as  mountains 
last  they  will  present  thQ  most  impassable  and  recognizable  form  of 
barriers  that  the  geographical  world  has  to  offer,  and  the  fact  of  the 
rivers  passing  through  them  (so  long  as  the  possibility  is  recognized  in 
treaty  delimitation)  hardly  affects  their  value  as  frontiers.  It  was 
imperfect  information  as  to  the  geographical  conditions  of  the  southern 
Andes  which  led  to  the  dangerous  dispute  between  Chili  and  Argentina 
(a  dispute,  by  the  way,  which  was  settled  by  the  award  of  King 
Edward  VII.,  and  is  not  alluded  to  by  Lord  Curzon,  although  he 
mentions  the  King  of  Sweden  and  the  King  of  Italy  as  arbitrators),  but 
for  nearly  2000  miles  that  great  mountain' system  now  paits  the  two 
countries.  The  "  Snowy "  range  of  the  Himalayas  is  none  the  less 
effective  as  the  northern  frontier  of  India  because  it  is  broken  by  the 
Indus  and  the  Brahmaputra.  Nor  is  it  only  the  more  important 
mountain  systems  of  the  world  which  afford  good  lines  of  political 
division ;  even  minor  water-partings  are  most  useful,  inasmuch  as  they 
so  frequently  require  no  artificial  definition.  Boundary  pillars  are 
ephemera],  and  pass  away,  but  the  everlasting  hills  will,  at  any  rate, 
outlast  our  own  geographical  era.  Artificial  definition  is  always  slow 
and  costly,  and  it  is  frequently  dangerous  likewise  from  the  local 
dispute  which  arises  during  the  protracted  delay  of  demarcation.  To 
pillar  up  a  line  through  a  desert,  for  example,  is  a  futile  waste  of 
money,  and  Lord  Curzon  does  not  fail  to  indicate  the  value  of  the 
desert  barrier  without  such  demarcation.    He  calls  attention  to  the 
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enormous  extent  of  boundary  settlement  whicli  has  ocoupied  British 
surveyors  in  late  years.  This  may  be  estimated  from  the  fact  that  in 
Africa  alone,  up  to  July  in  the  present  year,  no  less  than  9250  miles  of 
frontier  had  been  laid  down.  There  are  now  no  "  Hinterlands  "  in  British 
Africa,  and  very  few  in  India,  so  that  it  is  difficult  to  say  where  this 
particular  branch  of  frontier  making  is  to  maintain  a  future  existence. 

The  lecturer  refers  to  South  America  as  a  country  with  its  boun- 
daries mostly  settled,  but  there  is,  as  a  matter  of  fact,  still  much  to 
be  done  in  t^iat  continent.  Peru  and  Bolivia  have  not  yet  rounded  off 
their  common  frontier,  and  there  is  even  a  vague  dispute  between 
Argentina  and  Paraguay  as  to  respective  spheres  of  influence.  South 
America  may  yet  again  appeal  to  that  great  principle  of  arbitration, 
which  is  the  dominant  feature  of  modem  frontier  settlement. 

The  eloquence  of  the  Chancellor's  final  appeal  to  his  university 
to  take  its  share  in  the  stirring  episodes  of  frontier  life  is  worthy  of 
one  of  England's  best  orators.  No  one  who  has  breathed  the  breath 
of  the  frontier  hills  of  India,  aud  who  has  lived  amidst  the  life  of  the 
old  historic  races  who  people  the  borderland,  and  who  still  retain  much 
of  the  chivalry  and  the  savagery  of  the  Scottish  marches  of  three 
hundred  years  ago,  can  fail  to  respond  to  the  enthusiasm  of  India's  late 
viceroy,  when  he  wakes  up  the  echoes  of  past  achievements,  and  speaks 
of  that  unresting  frontier,  where  the  touch  of  his  own  hand  was  so  often 
and  so  clearly  felt,  and  which  must  ha\e  been  to  him  the  most  alluring 
of  his  Indian  studies,  the  most  thorny  of  the  many  great  problems 
which  he  lived  to  solve. 


CAPTAIN  PERCIVAL'S  SURVEYS  IN  THE  BAHR-EL-GHAZAL 

PROVINCE.* 

We  issue  with  the  present  number  a  map  of  the  western  part  of  the 
Bahr-el-Ghazal  province,  being  a  reduction  from  the  original  route 
surveys  executed  in  that  region  during  1906  and  1907  by  Captain 
C.  Percival,  of  the  Kifle  Brigade.  Captain  Percival  has  been  one  of 
the  most  active  of  the  British  officers  whose  surveys  have  for  the  first 
time  supplied  a  basis  fur  the  detailed  mapping  of  the  province,  while  at 
the  same  time  helping  to  throw  light  on  its  hydrographical  system. 
The  main  outlines  of  this  had  been  known  to  geographers  through  the 
journeys  of  Lupton,  Junker,  and  others,  but  many  points  of  detail 
remained  obscure,  especially  in  regard  to  the  lower  courses  of  the 
streams  draining  the  north-west  part  of  the  province,  which  the  earlier 
journeys  of  Captain  Percival  (in  association  with  Lieut.  Bayldon,  r.n.) 
did  much  to  elucidate.  This  officer  was  unable,  during  his  short  stay  in 
this  country  previous  to  returning  to  his  poet,  to  prepare  an  account  of 

*  Map,  p.  692. 
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his  joomeys,  bat  he  has  placed  liis  route-books  at  our  diepoeal,  and 
these  enable  ub  to  put  together  some  notea  on  the  country  travereed, 
although  the  bulk  of  iho  material  coneistB  of  minute  details  unanitable 
for  teproduolion  in  full.  Among  other  pointe  the  journals  give  careful 
information  on  the  size  and  rate  of  flow  of  the  rivers,  the  height  of  their 
hanks,  the  extent  of  inundation  tti  the  rains,  the  position  of  fords,  the 
spota  at  which  Government  ferry-boats  are  maintained,  and  so  forth. 
The  altitudes,  as  determined  by  aneroid,  are  recorded  throughonl, 
and  though  the  abBolnlo  values  are  of  course  not  to  be  depended  on, 
ihey  give  a  useful  idea  of  the  variaiions  of  the  surface.  An  estimate  is 
aleo  given  of  the  altitude  of  the  bitls  seen  on  the  route,  which  in  general 
appears  to  vary  from  3000  to  4000  feet,  though  occasionally  appi-oaohiug 
5O00.  Detailed  information  is  likewise  given  as  to  the  size  of  the 
Tillages,  the  names  and  comparative  influence  of  the  native  sultans 
and  sheikhs,  the  distribution  of  the  tribes,  the  positions  of  the  Govem- 
ment  posts,  and  so  forth,  while  the  occurrence  of  the  tsetfie  Qy  is  noted 
wherever  observed. 

The  first  journey  led  from  l)eim  Zubeir,  the  temporary  headquarters 
of  the  western  district,  vid  Kagaa,  Gebel  Miggi,  and  Eafiakangi,  to 
Hofrat  en  N^ahaa,  the  site  of  the  old  copper  workings  on  the  southern 
borders  of  Darfur.  The  start  was  made  on  May  21,  19i>6,  and,  the  rains 
having  commenced,  some  of  the  rivera  wore  full  and  uufordable,  though 
most  had  not  reached  a  high  level.  Many,  even  of  the  smaller  khors, 
contain  water  all  the  year.  In  the  southern  section,  the  greater  number 
of  the  villages  were  inhabited  by  various  sections  of  the  Koreish  (  Ereish 
or  Krej).  Ragaa,  the  residence  of  Sultan  Musa  Haraed,  is  the  largest 
place  in  the  distriot,  ootisisting  of  400  to  500  houses,  the  people  hero 
being  Ferogeh  from  Darfur.  Between  the  Ragaa  and  Boro  rivers  the 
path  reached  a  summit  level  of  2900  feet;  a  sharp  drop  then  commencing 
towards  the  Boro. 

The  village  of  Sultan  Miriki,  on  the  right  hank  of  the  latter,  is  one 
of  the  best  in  the  distriot,  the  people  (Korei^  Aja)  being  happy  and 
well  favoured.  That,  of  Sultan  Said  Buldas,  one  and  a  half  duya  from 
the  source  of  the  Boro,  is  described  as  an  excellent  site  for  a  station,  as  is 
also  the  village  of  Sheikh  Seleman,  on  the  right  bank  of  the  Boro.  At 
about  30  miles  from  Sultan  Said  Buldas  the  path  makes  a  steep  descent 
of  600  feet  in  three-quarters  of  a  mile,  being  here  impracticable  for 
loaded  animals.  From  Sheikh  Hamdan's— a  heulthy  site  free  from  tsetse 
— a  fine  view  to  the  north  and  west  was  gained.  Gebel  Miggi  lies  about 
3  miles  to  the  east  of  this.  Kafiakangi,  abont  32  miles  beyond,  is  a 
Government  police  post,  for  a  time  the  residence  of  Sultan  Ibrahim 
Mnrad.  A  little  to  the  south  is  the  trading  centre  of  Quku,  visited  by 
merchants  from  the  Congo,  Darfur,  Kordofan,  etc.,  the  principal  articles 
of  commerce  being  ivory,  rhinocerus-hom,  and  calico.  The  people  are 
Furtit  and  Koreish.   At  Kafiakangi  sandy  ridges  alternate  with  ewaupy, 


606  CAPTAIN  PEKCIVAL'S  SUKVEYS  IN  THE  BAHR-BL-GHAZAL  PROVINOK. 

black  ground,  water  being  fonnd  all  the  year  a  few  feet  below  the  snrfaoe, 
as  well  as  in  holes  in  the  bed  of  the  Yongo.     At  9  miles  bejond,  the 
oonntry  changes  its  aspect,  the  forest  oeasing,  and  giving  place  to  an 
open  grass  plain,  on  the  far  side  of  which  nms  the  river  Obo  (Adda  of 
the  Arabs).*     When  this  is  fall,  all  the  plain  is  covered  to  a  depth  of 
2  feet.    It  is  dry  in  summer,  with  the  exception  of  pools  containing  fish, 
crocodiles,  and  hippo.     On  the  adjacent  flats  game  was  abundant,  and 
buffalo  and  rhinoceros  were  seen  in  the  neighbourhood.     The  present 
residence  of  Sultan  Murad  is  on  the  IJmbelasba,  which  also  floods  most 
of  the  country  when  fall,  though  Captain  Peroival  seems  to  regard  the 
Obo  or  Adda  (which,  he  was  told,  rises  a  long  way  to  the  left  of  his 
route)  as  the  main  headstream  of  the  Kir,  or  Balir-el-Arab.     At  the 
time,  the  Umbelasha  was  very  muddy  and  of  the  size  of  the  Avon  at 
Tewkesbury.     Hofrat  en  Nahas  lies  some  4  miles  further  up-stream. 

The  copper-mines  of  Hofrat  en  Nahas  (visited  by  Purdy  in  1876) 
have  not  been  worked  for  over  twenty-five  years.  There  are  two  large 
holes  called  Om  (mother),  the  larger  15  feet  deep,  with  smaller  pits 
scattered  about.  The  reef  extended  over  a  space  of  600  by  300  yards 
and  no  further.  There  is  a  depth  of  about  15  feet  of  earth  and  rock 
(dark  coloured  where  exposed)  with  no  ore,  and  below  this  about  10  feet 
of  copper-bearing  reef,  followed  again  by  unproductive  gravel  or  rock. 
Branch  galleries,  now  filled  up,  afforded  access  to  the  ore,  which  was 
smelted  over  charcoal  fires  and  made  into  round  pieces  about  a  foot 
across  and  from  1  to  2  inches  thick.  The  reef  was  found  accidentally 
by  men  who  were  searching  for  iron  ore,  and  was  worked  by  the  Furtit 
people  for  the  father  and  grandfather  of  the  present  sultan,  who  himself 
retired  before  the  Dervishes  to  Ktifiakangi.  The  copper  is  said  to  have 
fetched  a  high  price  in  the  Fur  country  and  at  £1  Fasher. 

Returning  to  Eafiakangi,  Captain  Fercival  went  east  and  south-east 
to  Kabaluzu  and  Eossinga.  The  former  is  a  great  trade  centre,  being  a 
meeting-point  of  roads  from  the  Congo,  Darfur,  and  various  parts  of  the 
western  Bahr-el-Ghazal  district.  It  is  the  residence  of  the  influential 
Sheikh  Gadud  (a  subordinate  of  Sultan  Musa  Hamed),  who  brought  the 
name  with  him  from  his  former  residence.  One  day  north  there  are 
Mandala  villages  and  iron-workings,  and  the  Adda  or  Bahr-el-Arab  is  from 
one  and  a  half  to  two  days  off.  The  people,  who  are  very  mixed  (Ferogeh 
and  other  tribes),  get  water  from  the  bed  of  the  khor ;  but  it  is  bad,  and 
an  epidemic  broke  out  in  1906.  A  police  post  has  been  established  during 
the  present  year.  Between  this  and  Telgona,  the  boundary  between  the 
domains  of  Sultan  Musa  Hamed  and  Sultan  Nasr  Andel  is  crossed.  The 
people  are  Ferogeh,  Mandala,  and  at  Telgona  mostly  Ngunguleh.  The 
Boro,  where  crossed  en  route  to  Eossiuga,  was  80  yards  wide,  and  full 


*  In  a  Dotc  ou  his  map,  Gaptaia  Fercival  expresses  a  doubt  whether  the  Adda  is 
not  a  distinct  river  from  the  Obo. 
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to  its  banks,  but  fordable.  Kossinga,  tho  residence  of  Saltan  Nasr 
Andel,  contains  300  to  350  huts.  The  sultan  is  the  most  civilized  and 
enlightened  man  in  the  western  district,  though  Eossinga  cannot  compare 
with  Ragaa  in  size.  There  is  a  small  daily  market,  and  the  place  does 
some  trade,  being  visited  by  Gallaba  (Sudanese  merchants).  The  people 
are  Ngunguleh.  Captain  Fercival  went  south  from  Kossinga  to  Deim 
Zubeir,  where  his  aneroid  on  arrival  read  2620  feet  as  against  2590  given 
by  former  observations. 

Early  in  1907,  Captain  Percival  surveyed  a  longer  route  from  Deim 
Zubeir  by  way  of  Gebel  Zakka  to  Bagaa,  to  which  the  headquarters  of 
the  western  district  were  transferred  at  the  beginning  of  the  year.  His 
latest  routes  led  from  Hagaa  to  Kossinga  and  thence  back  to  Deim 
Zubeir;  and  from  the  latter  north-east  to  Chakchak,  a  Grovernment 
post  near  the  residence  of  the  Dinka  sultan  of  that  name. 

A  few  general  notes  on  the  nature  of  the  country  may  be  reproduced 
in  conclusion.  All  the  western  district  is  forest,  sometimes  in  the  form 
of  large  trees.  Much  rubber  occurs  on  the  Congo  side.  South  of  a  line 
through  Kafiakangi,  Kabaluzu,  and  Telgona  the  country  is  undulating,  in 
large  folds,  the  soil  being  red  and  sandy,  so  that  it  dries  quickly.  Further 
north  the  surface  is  flatter,  with  black  mud  and  swamps.  Towards  the 
western  frontier  there  are  many  hills,  but  these  are  scarce  elsewhere. 
In  the  rains  the  country  is  choked  with  spear-grass  eight  feet  high. 
Nearly  all  the  rivers  flow  through  grass  plains,  liable  to  inundation. 
The  tsetse  fly  occurs  almost  all  over  the  district,  often  very  badly.  The 
western  district  is  the  only  part  of  the  Bahr-el-Ghazal  which  contains 
Arabic-speaking  peoples  of  Arab  extraction.  They  do  not,  however, 
dwell  south  of  the  line  through  Telgona,  Kossinga,  Bagaa,  and  Kafla- 
kangi-Guku,  and  all  seem  to  have  come  south  from  Darfur  within  the 
last  30  years.  The  Arab  line  would  appear  to  continue  into  French 
territory  west  and  north  of  Kaflakangi  The  *Koreish  and  Banda  are 
low-typed,  unenlightened  people,  the  latter  having  the  flner  physique. 
The  Mandala  elephant-hunters  are  a  mixture  of  every  type,  being  pro- 
bably composed  partly  of  revolted  Arab  slaves. 


SURVEYS  ON  THE  MOZAMBIQUE  COAST.* 

A  USEFUL  piece  of  work  has  been  done  by  Mr.  Carlos  IJsseglio,  a  land 
surveyor  in  the  service  of  the  Companhia  de  Mo9ambique,  in  the 
survey  of  the  strip  of  coast  between  Beira  and  the  delta  of  the  Zambezi. 
Strange  to  say,  this  portion  of  the  coast,  though  so  close  to  one  of  the 
main  gateways  into  the  interior  of  South-East  Afiica,  had  never  before, 

•  Map,  p.  692. 
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apparently,  been  subjected  to  any  sort  of  accurate  survey,  but  has  been 
shown,  even  on  the  latest  Admiralty  charts,  with  complete  vagueness, 
any  rough  indications  of  its  contours  and  nomenclature  inserted  therein 
now  proving  very  different  from  the  reality.  Mr.  Usseglio — a  short 
account  of  whose  operations,  together  with  a  blue-print  copy  of  his 
original  map,  has  been  courteously  placed  at  our  disposal  by  the 
Mozambique  Company — is  said  to  be  an  expert  surveyor,  and  as  he 
covered  the  whole  strip  in  question  with  a  network  of  triangulation, 
and  connected  his  work  with  fixed  points  at  the  two  ends,  his  map,  a 
reproduction  of  which  we  print  in  the  present  number,  may  be  taken 
as  giving  a  sufficiently  accurate  idea  of  the  main  features  of  the  coast. 

It  will  be  seen  from  the  routes  shown  in  the  map  that  Mr.  Usseglio 
did  not  confine  his  attention  to  the  coast-line  itself,  but  made  frequent 
dStours  inland,  and  was  able  to  lay  down  the  courses  of  the  various 
small  streams  that  drain  this  area.  No  great  interval,  in  fact,  separates 
his  work  from  that  of  Mr.  E.  L.  Beid,  whose  map  was  published  in  the 
Journal  for  January,  1905.  The  Nyamonga  range,  which  forms  the 
water-parting  between  the  basin  of  the  Fungwe  and  the  coast  streams 
above  alluded  to,  was  not,  however,  crossed  by  either  traveller,  and 
Mr.  Ugseglio*s  map  marks  the  country  in  this  direction  as  merely 
undulating. 

Considerable  difficulties  seem  to  have  been  encountered  in  the 
execution  of  the  task,  owing  especially  to  the  scarcity  of  fresh  water 
in  the  vicinity  of  the  coast,  the  rivers  becoming  brackish  through  the 
influence  of  the  tide,  so  that  it  was  sometimes  necessary  to  bring  the 
needed  supply  from  a  distance.  The  crossing  of  the  rivers  also  pre- 
sented difficulties,  and,  besides  this,  Mr.  Usseglio's  native  followers  gave 
some  trouble,  so  that  it  says  much  for  his  energy  and  determination 
that  he  was  able  to  complete  the  survey  in  the  short  space  of  two 
months.  This  was  only  accomplished  by  frequently  working  without  a 
rest  from  5  a.m.  to  6  p.m.,  and  it  would  have  been  impossible  at  any 
but  the  coolest  time  of  the  year,  when  the  natives  drink  little,  thus 
lessening  the  difficulties  of  the  water-supply.  Another  fact  which 
favoured  the  rapidity  of  the  work  was  the  frequent  occurrence  along 
the  coast  of  casuarina  trees,  which,  being  visible  for  long  distances, 
could  be  utilized  as  points  in  the  triangulation. 

In  making  his  way  northwards  from  Beira,  Mr.  Usseglio  was  able  to 
ford  some  of  the  rivers  at  low  water,  though  boats  were  sometimes 
available.  Thus  the  Savane  was  crossed  in  fishing-boats  belonging  to 
a  company  established  there.  This  river  forms  a  large  lagoon  parallel 
to  the  coast,  and  at  certain  points  it  is  separated  from  the  sea,  at  high 
water,  merely  by  a  line  of  dunes.  Casuarinas  begin  to  appear  between 
the  Savane  and  the  Senga,  and  are  scattered  over  the  whole  coast-line 
northwards  as  far  as  the  Nyamisembe.  Their  seeds  would  seem  to  be 
transported  hither  by  the  tide.     Near  the  Senga  the  dunes  (which  seem 
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to  oharacteriza  all  this  coaatj  were  very  liigh,  and  presented  the  appear- 
ance of  a  mioed  castle.  Fresh  wat«r  was  found  at  their  foot  on  the 
landward  side.  At  Teu  Teu,  some  distance  inland,  two  while  men  were 
mot — the  company's  administrator  and  a  trader  named  Silva,  On  leav- 
ing the  coast,  herds  of  elephants  were  constantly  seen,  and  hippopotami 
in  the  rivers.  A  native  village  was  found  on  the  estuary  of  the  Njami- 
semte,  and  the  chief  supplied  boats  for  ila  passage.  A  wide  "  lando," 
or  flat,  extendH  from  the  Nyaiuisembe  to  the  Miipa,  separated  from  the 
sea  only  liy  a  lino  of  dunes  and  palm  trees.  Game  abounds  on  it,  and 
many  lions  and  leopards  were  also  seen.  I'he  crossing  of  the  Luana, 
□car  which  the  Lnabo  company  has  two  establishments,  was  somewhat 
perilous  owing  to  the  strength  of  the  current. 

The  return  was  effected  by  the  same  route  as  far  as  Ton  Ten,  the 
path  traversing  a  generally  flat  and  sandy  country  covered  in  part  by 
forest,  which  at  one  spot  was  parlicularly  rich  in  rubber  plants.  From 
Teu  Teu  (where  a  market  is  held),  the  journey  was  continued  by 
an  inland  route  to  Loforte,  over  very  similar  country  to  that  traversed 
by  the  railway  during  the  first  28  miles  from  Beira,  The  road  from 
Loporte  to  Beira  followed  by  Mr.  Usseglio  was  found  to  have  fallen  into 
complete  disuse. 
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By  Dr,  RUDOLF  poCH. 
Mv  two  years' journey  in  German,  British,  and  Dutcli  Now  Guinea  in  the  years 
190i-06  began  with  a  four  monlLs'  slay  aniong  the  Monumbo  (Potadam  harbour), 
on  the  north  coast  of  German  New  Guinea.  In  tha  company  of  the  misaionariea 
there,  1  wandared  into  the  Hinterland  lo  the  tribe  of  the  AlopapUD,  as  far  as  the 
village  of  Arimasi.  The  land  is  hilly,  of  coral  rock,  with  ateep  slopes  ;  only  in  ila 
watercoursea  do  you  find  bush,  everywhere  elao  la  grasaland.  My  next  visit  was 
fir=t  to  the  Iku  mountains,  a  cbniu  about  1200  feet  high  to  the  west  of  tha  Monumbo 
mountaiuK,  and  then  to  the  opposite  ialacd  of  Uouaui,  with  the  3000-feet-high 
vulcanic  mountain. 

The  main  object  of  my  investigations  was  the  tribe  of  the  Monumbo.  I  niade, 
however,  acquaintance  also  with  all  the  western  peoples  to  aa  far  as  the  mouth  of 
the  Empress  Augusta  river,  where  ]  visited  the  Vatiim,  aa  also  tha  Manam  and  the 
inland  dwellers,  Alepapua  and  Zepn. 

The  moat  important  events  during  my  stay  were  great  dancing  feBtiviliea  with 
maake  and  aongs  among  the  Monumbo ;  the  "  Udsuangong  "  and  "  Zaiigal "  dances 
before  the  beginning  of  the  raJny  season ;  next  an  outbreak  of  the  volcano  on  Mauam 
on  October  24, 1904,  which  ejected  its  lava  into  the  sea. 

The  results  of  my  hibours  among  the  Monumbo  may  be  aummarized  as  follows  : — 

1.  The  Monumbo  are  a  tri1>e  of  tail  coast  Fapnas,  with  very  long  upper  e!^- 
tremities,  me»o-  to  brochy-cephalic,  long-faced,  aud  showing  the  typically  curved 
Papuan  nose.  An  allied  typo  dwells  along  the  whole  coast  to  the  Augusta  river,  but 
they  are  meso-  to  doIicho-cephaUc. 

2.  The  Monumbo  are  a  tribe  numbering  Bome  6ve  hundred,  who,  as  a  rule, 
umrry  among  ihembelves,  yet  I  failed  to  eslabtioh  any  inbreeding. 
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3.  In  their  masks  and  dances  they  imitate  animals,  bat  have  no  further  trace 
of  totemism.    The  food  prohibitions  in  force  are  not  totemic 

4.  According  to  Prof.  W.  Schmidt's  elaboration  of  the  notes  of  missionary  F. 
Vormann,  their  language  is  purely  Papuan. 

5.  Only  a  few  old  men  know  the  traditions  of  the  people  and  are  able  to  explain 
the  ornaments. 

6.  For  yarioos  industrial  products  there  are  centres,  whence  thej  are  traded 
into  farther  regions. 

7.  The  traditions  for  dances  and  songs  come  from  the  west. 

8.  The  text  of  the  songs  is  unintelligible  to  the  people  themselves,  and  is  pro- 
bably derived  from  an  unknown,  possibly  an  extinct,  language. 


TBIBAL  MAP  OF  CAPE  NELSON. 


My  travels  further  comprised  a  two  months*  stay  among  the  Kai  on  the  Sattel- 
becg  at  a  mission  station ;  a  five  days'  wandering  with  Kai  people  into  the  Hinter- 
land of  Finch  haven  ;  a  twofold  crossing  of  the  upper  course  of  the  Bubni,  there 
called  Mape,  and  of  two  hitherto  unknown  western  affluents,  Hn  and  HopL  The 
march  proceeded  through  very  rugged  mountain  land  covered  with  primseval  forest, 
the  mountain  ridges  we  climbed  beiog  over  3000  feet  above  eea-level.  On  the 
slopes  of  the  river-banks  the  land  is  thickly  populated,  but  further  to  the  interior 
the  population  is  very  scanty.  The  rocks  are  coral ;  overlying  it  is  chalk,  besides 
sandstone ;  in  Mape  there  are  quartz  boulders. 

The  Kai  are  a  mountain  tribe  of  strong,  squarely  built  people^  mefo-  to  brachy- 
cepbalic,  with  faces  not  long,  but  angular ;  their  average  bodily  stature  I  found  to  be 
5  feet  among  the  men.  What  is  remarkable  is  a  pretty  considerable  percentage  of 
short  i)eoplo,  measuring  among  the  men  4  feet  4  inches.  Have  we  here  a  species 
of  a  dwarf  race?  The  language  is  purely  Papuan;  the  vocabulary  collected  by 
Kcyssor  has  partly  been  elaborated  by  Schmidt. 
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The  land  of  the  Kai  ia  divided  tutu  districts.  Within  the  samediBtrict  there 
wonder  village  oonununitiea,  who  every  year  change  their  place  of  |)IaDtatiDD  ftnd 
frequently  at  the  same  time  their  pl[lct^  of  aettlernent. 


The  Eai  poastsa  a  rich  Btore  of  songe,  whoso  mcamng  is  Btili  undtrEtood  hy  them. 
The  miaaionar;  Keysser  is  engaged  in  collecting  and  tranBlatiiig  the  poems,  proverbs, 
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Among  the  Poum,  dwelling  in  the  monntains  inland  from  tho  £[d»  fire  u 
obtained  by  rubbing  rotang  on  a  deft  piece  of  the  branch  of  a  tree^  bast  serving 
them  as  tinder.  I  have  followed  up  the  distribution  of  this  rarely  recordad  meUiod, 
and  have  found  a  very  recent  record  by  C.  A.  W.  Monckton  in  the  moooteiDS  of 
New  Guinea,  in  addition  to  two  older  accounts :  one  from  the  Negritos  on  the 
Philippines,  the  other  from  the  Semangs  in  Malacca. 

The  investigations  among  the  Kai  suggest  that  farther  inYestigftttoiii  dMiold 
be  undertaken  in  order  to  determine  the  relation  of  the  undersized  inknd  tribal  of 
New  Guinea  to  the  Negritos. 

In  consequence  of  the  massacres  of  the  missionaries  in  St.  Fsnl  (New  Podl- 
merania),  four  Baining  people  were  shot,  and  a  greater  number  hare  bean  OAptand. 
This  anthropological  material,  handed  over  to  me  for  investigatiGD,  «flbided  my 
acquaintance  with  an  apparently  very  primitiye  race,  to  judge  by  skull  end  ikgiefcon. 
The  skulls  are  strikingly  meso-  to  brachy-  and  even  hyperbraohy-cephaliCy  and  the 
nose  is  broad. 

My  next  field  of  work  was  the  middle  part  of  New  Mecklenburg.  The  island  is 
here  so  narrow  that  it  may  be  crossed  in  a  few  hours,  or  at  most  half  a  day.  The 
crest  of  the  chain  of  mountains  is  nearer  the  south-west  coast,  and  about  1300  feet 
high.  There,  are  a  few  rivers  running  a  north-easterly  course,  and  ending,  after  a 
short  run,  in  a  marshy  estuary.  In  the  upper  course  of  one  is  a  waterfall  150  to 
180  feet  high.  The  land  is  copiously  watered.  It  is  striking  to  find  immediately 
on  the  seashore  many  fresh-water  springs.  The  coast  is  of  coral  formation,  and  in 
the  state  of  olcvation.  Ou  the  north-east  coast,  to  the  south  of  the  village  of  Belik, 
I  observed  a  second  raised  beach. 

The  inhabitants  of  Laur  present  a  Melanesian  type,  and  speak  a  language  having 
affinity  to  that  of  the  Gazelle  peninsula.  They  have  a  totemistic  system  of  two 
classes  and  matriarchate.  There  is  a  favoured  class,  protected  by  its  stronger  totem 
animal. 

From  German  New  Guinea  I  proceeded  to  Australia,  and  in  Clarence  district 
met  the  aboriginals  of  New  South  Wales.  With  their  smooth  hair,  their  strongly 
projecting  orbital  arches,  the  often  deeply  sunken  nasal  notch,  and  their  broad, 
flattened  noses,  they  presented  a  type  in  marked  contrast  to  that  of  the  Papuans. 

In  British  New  Guinea,  now  called  "  Papua,"  I  stayed  two  months  and  a  half  on 
the  north  coast  at  the  Government  station  of  Cape  Nelson,  and  a  month  on  the 
south  coast  at  Port  Moresby.  The  region  of  Cape  Nelson  is  volcanic  The  three 
cones,  Mount  Victory,  Trafalgar,  and  Britannia,  are  ranged  close  together.  They 
have  ejected  immense  lava-currents  into  the  sea,  which  now  lie  spread  out  like 
the  fingers  of  a  hand,  and  between  the  fingers  are  deeply  cut  bays  with  steep  banks. 
With  the  resident  magistrate,  G.  0.  Manning,  I  visited  Collingwood  and  Goodenough 
bays.  In  Wanigela  I  prosecuted  excavations  which  ha4  been  started  by  0.  A.  W. 
Monckton.  Like  him  I  found  a  carved  shell,  and  pottery  of  a  higher  perfeetion 
than  that  now  extant  in  this  r^ion.  The  beautiful  ornaments  are  foreign.  There 
is  no  tradition  as  to  the  people  who  produced  this  pottery.  In  the  heap  of  dSbrU 
I  found  a  dolichocephalic  skull.  It  is  difficult  to  give  any  satisfiEtctory  aoooont  of 
this  discovery.  The  account  that  most  readily  suggests  itself  would  be  to  aasame 
that  a  tribe  migrated  hither  from  the  sea,  and  that  this  people  were  either  driven 
back  over  sea  or  annihilated  by  the  mountain  tribes. 

In  Goodenough  bay  two  different  types  of  house-building  are  in  dose  juxta- 
position :  houses  on  piles,  built  by  the  Papuan  inland  tribes ;  and  houses  resting 
immediately  on  the  ground,  built  by  the  immigrant  Molanesians  of  the  D*£ntre- 
Casteaux  islands. 

On  Mosquito  island  in  the  same  bay  there  are  many  particularly  large  hills  of 
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the  mound-birds  {Megapodxus\  which  have  been  piled  out  of  coral  sand  to  o?er  a 
man's  height  by  these  fowls  as  hatching-ground  for  their  eggs. 

On  the  south  shore  of  Goodenough  bay,  in  the  neighbourhood  of  Boiana  and 
further  west,  there  stretches  grassland,  a  rare  sight  in  these  rainy  parts  of  New 
Guinea.  As  far  as  my  observation  goee,  it  is  only  in  those  parte  in  which  there  is 
an  altogether  bad  coral  soil  porous  to  the  passage  of  water  that,  as  a  mailer  of  fact, 
forest  has  never  grown  there.  No  doubt  primitive  forest  is  sometimaa  estiipated 
by  the  Papuans  themselves  hewing  it  down  and  converting  it  into  plantrnftkoi,  and 
afterwards  burning  down  the  grass  and  the  germs  of  aftergrowth.  CHherwiMb  bow- 
ever,  primitive  forest,  as  a  rule,  covers  all  the  rainy  part  of  New  Guioea ;  grassland 
is  the  rare  exception. 

The  investigation  of  the  Korafi  near  Gape  Nelson  led  to  the  foUoiHng  rasnlts : — 

1.  They  must  be  taken  as  a  mixed  Papuan  and  Melanesian  race. 

2.  Their  language  b  probably  not  pure  Papuan. 

3.  They  are  mcso-  to  dolicho-cephalic. 

4.  They  have  a  totemic  system  fallen  into  decay. 

Tapa  Ls  made  with  considerable  skill,  and  painted  freely  with  yegetaUe  colours 
in  very  tasteful  patterns.  There  are  beautiful  dances  for  which  head  ornaments 
(not  masks)  are  worn. 

In  celebration  of  the  king's  birthday,  the  resident  magistrate^  G.  O.  Manning, 
invited  the  natives  of  the  North-Eastem  Division  to  dances  at  the  Gk>veminent 
station  at  Cape  Nelson.  Some  700  men  came,  among  them  many  who  had  never 
before  been  in  Cape  Nelson.  I  admired  the  great  influence  which  the  Gk)yemment 
there,  in  scarce  five  years,  had  acquired  over  a  territory  as  large  as  my  native  land 
of  Lower  Austria,  and  inhabited  by  Papuans  who,  from  immemorial  time,  had 
lived  in  tribal  fights  and  man-hunting. 

I  succeeded  here  in  getting  a  series  of  cinematographic  photographs.  The  dance 
figures  are  beautiful  and  well  arranged,  and  the  people  are  still  in  their  original 
costume. 

As  personal  guest  of  the  governor  of  British  New  Guinea  (Papua),  His  Excel- 
lency Captain  F.  K.  Barton,  I  was  brought  from  Cape  Nelson  round  East  Cape  to 
Port  Moresby,  where  I  was  witness  of  the  arrival  of  the  great  Lakatoi  of  the  Motu 
l)eople,  the  coinix)site  sailing-boats  on  which  they  yearly  bring  in  sago  from  the  Gulf 
of  Papua.  The  Eoita  people  and  their  customs  are  the  subject  of  investigaticm  by 
Prof.  A.  Uaddon  and  Dr.  Seligmann ;  I  will  only  mention  that  here,  too,  I  obtained 
rich  booty  for  the  cinematographs  and  phonographs  of  the  Imperial  Academy  of 
Sciences  in  Vienna.  Lastly,  on  the  Government  steamer  Merrie  England^  1  was 
convoyed  to  Thursday  island,  whence  the  Dutch  gunboat  VcUk  carried  me  over  to 
Merauke. 

The  territory  around  Merauke,  in  Dutch  South  New  Guinea,  is  a  completely  flat 
alluvial  laud,  where  no  trace  of  an  elevation  is  visible.  From  the  sea  yoa  perceive 
a  green  strip  of  bush  reaching  almost  to  the  water ;  in  front  of  it  the  bright  sand 
and  the  white  surf  on  the  shallow  beach.  There  is  nothing  to  interrupt  thejo  two 
thin  parallel  stri|)S.  Between  Merauke  and  Fredrik-Hendrik  island  there  discharge 
several  large  rivers.     Rather  large  uea-ships  can  enter  the  Merauke  river. 

I  next  visited  the  Koembe  and  the  Bian  rivers.  The  latter  I  ascended  with 
the  Goverumeat  oHicial,  and  came  into  a  hitherto  unknown  territory.  The  river 
turned  sharply  to  the  cast,  and  we  approached  the  Koembe.  The  natives  say  that 
in  their  upj^er  course  these  rivers  are  confluent,  a  statement  having  some  probalnlity 
in  its  favour.  The  soil  is  sandy,  but  clayey  in  the  neighbourhood  of  the  river- 
mouths.     Nowhere  in  this  region  did  I  notice  any  stone. 

The  natives  are  notorious  head-hunters ;  they  are  called  Tugeri,  or  Eaya-Kaya 
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Formerly  they  extended  their  men-hunts  eastwards  on  the  other  side  of  the  Benslitch 
river.  The  British  entered  a  protest  with  the  Dutch  (Government,  and,  to  keep  the 
natives  in  check,  the  Dutch  Government  founded  the  Government  station  of  Menuke. 
At  first  this  station  was  in  ill  favour  in  consequence  of  beri-beri,  which  the  Malays 
and  Chinese  had  brought  over  with  them,  but  now,  in  spite  of  its  swamps  ud 
an  enormous  plague  of  gnats  in  the  rainy  season,  Merauke  is  a  healthy  place,  and, 
what  is  more  remarkable,  it  is  quite  free  of  malaria. 

My  investigations  respecting  the  natives  yielded  the  following : — 

1.  The  Tugeri  (Eaya-Eaya)  are  a  very  tall  type  of  coast  Papuans,  mostly 
dolichocephalic. 

2.  Poultry,  salt,  and  pottery  are  unknown  to  them. 

3.  Their  luxuries  are  tobacco  ("  tamuku,**  of  Malay  origin),  betel,  and  vati— a 
kind  of  kava. 

4.  They  go  adorned  mostly  with  trophies  of  the  chase.     Only  the  women  have 
a  covering  rouod  the  loins. 

5.  They  do  not  live  in  families,  but  the  men,  including  those  that  are  married, 
sleep  in  men-houses  at  the  ends  of  the  village. 

6.  The  houses  stand  on  the  groimd. 

7.  The  Tugeri  have  a  complicated  totemic  system,  comprised  of  plants  and 
animals,  with  head  groups  and  subdivisions. 

8.  llie  totem  is  hereditarily  transmitted  through  the  father, 

9.  They  have  mask -dances,  initiation  ceremonies,  with  a  ceremony  of  regenera- 
tion, but  no  circumcision. 

10.  They  have  bull-roarers. 


RUWENZORI  AND  ITS  LIFE  ZONES.* 

By  R.  B.  WOOSNAM,  of  the  British  Museum  Expedition  to  Mount 

.  BuwenzorL 

Itineraby  of  the  Ruwenzobi  Expedition. 

The  expedition  left  England  early  in  October,  1905,  arriving  at  Mombasa  ^^ 
November.  The  journey  from  Mombasa  to  Entebbe  on  the  west  coast  of  l^^ 
Victoria  now  occupies  three  days,  whereas  before  the  construction  of  the  Uganda 
railway  it  was  a  long  and  difficult  march  of  three  months.  After  a  short  delay  &^ 
Entebbe  to  arrange  the  caravan,  the  expedition  was  able  to  set  out  for  the  march 
of  180  miles  to  the  mountain  range  of  Ruwenzori,  on  the  western  border  of  Uganda, 
the  object  of  the  expedition  being  to  make  collections  of  natural  history  specimens, 
and  especially  of  birds  and  mammals  from  the  little-known  Mountains  of  the  Mood. 
Interesting  objects  on  Lake  Victoria  are  the  great  war  canoes,  holding  as  many  as 
forty  paddlers,  which  are  made  of  long  thin  planks  hewn  from  the  centre  of  long 
tree-tfunks. 

As  Toro,  the  western  province  of  Uganda,  was  approached,  a  sharp  look-out  was 
kept  for  the  first  glimpse  of  the  Mountains  of  the  Moon,  but  it  was  not  until  two 
days  before  reaching  Fort  Portal  that  we  were  rewarded  with  a  view.  At  dawn, 
frcm  a  camp  about  30  miles  from  the  foot  of  the  mountains,  we  obtained  for  the 
first  and  only  time  a  view  of  the  entire  range  absolutely  clear  of  cloud.  A  great 
mass  of  dark  blue  mountains  lay  spread  out  before  us  in  the  form  of  a  long  ridge, 


*  Read  at  the  Leicester  Meeting  of  the  British  Association,  August,  1907. 
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culminatiQg  rather  south  of  the  middle  in  the  claster  of  highest  peaks  of  snow  tnd* 
patches  of  hlack  rock.  Towards  the  north  the  ridge  ran  down  gradually  in  a  long 
slope  nearly  to  Lake  Albert. 

The  first  camp  was  formed  in  the  Mohnku  valley,  on  the  east  side  of  the  range, 
at  an  altitude  of  6500  feet,  and  was  occupied  for  four  months.  From  it  short 
expeditions  lasting  for  eight  or  ten  days  were  made  up  to  the  higher  regions  and 
snows,  and  it  was  from  this  camp  that  the  greater  part  of  the  collection  was  made. 

The  impenetrable  nature  of  the  forest  aud  bamboos,  and  the  almost  total  ahseooe 
of  native  paths  on  Ruwenzori,  except  from  village  to  village  below  7000  feet^ 
prohibit  much  exploration  without  considerable  expense  in  catting  roads. 

The  inhabitants  of  the  east  side  of  Ruwenzori  are  BakonjoSy  a  peaoefol,  hud- 
working  tribe,  with  whom  we  were  upon  most  friendly  terms.  As  a  rule  the  lowar 
limit  of  the  forest  belt  is  the  limit  of  native  habitations,  but  in  the  Wind  vtlky 
the  BakoDJos  have  made  a  large  clearing  in  the  middle  of  the  forest  at  8000  liMt, 
and  have  built  a  village,  which  was  the  highest  point  at  which  hunuoi  babitiKliflni 
were  found  upon  the  mountains.  They  subsist  almost  entirely  upon  Tegetable  fixid, 
beans,  colocasia-arums,  and  a  small  species  of  millet  being  the  crops  oalttrated. 
Bananas  are  only  grown  in  the  lower  valleys.  They  own  small  herds  of  goati^  but 
seldom  kill  them  for  food,  although  they  are  fond  of  flesh  and  eat  the  lijnXt  ^ 
pursuit  of  which  they  make  expeditions  as  high  as  12,500  feet  This  is  the  Of^ 
of  the  path  to  the  snows  in  the  Mobuku  valley.  In  the  Wimi  valley  then  is  no 
path  above  8000  feet,  and  the  natives  all  say  that  it  is  because  they  do  not  hunt  the 
hyrax  in  this  valley. 

From  the  Mobuku  valley  a  move  was  made  to  the  south  end  of  the  ranges 
where  another  base  camp  was  formed  at  an  altitude  of  3400  feet,  and  was  ocenpied 
for  two  months.  A  dry  country  of  short  grass  and  acacia  trees  extends  around  the 
south  of  lluwenzori  down  the  Semliki  as  far  as  the  Lumi  river,  and  firom  that  point 
to  Fort  Beni  the  road  passes  over  open  undulating  plain,  covered  with  spear-gra^s 
and  with  many  tall  borassus  palms  dotted  about  From  Fort  Beni  nearly  to  the 
north  end  of  lluwenzori,  the  Semiliki  valley  is  overspread  by  the  Congo  forast, 
which  extends  up  on  to  the  lower  slopes  of  the  mountains.  This  part  of  the  Sem- 
liki valley  and  Ruwenzori  is  almost  unexplored ;  at  the  time  of  our  visit  the  tribes 
dwelling  there  had  rebelled  against  Belgian  authority,  and  we  were  unaUe  to  enter 
it.  There  is  no  doubt  that  cannibalism  is  still  practised  in  this  district^  and  also 
by  the  Baambas  on  the  north-western  slo])6s  of  Ruwenzori.  Between  L^w  Albert 
Edward  and  Fort  Beni  the  Semliki  is  a  shallow  sluggish  river,  and  there  an  no 
rapids  in  this  section ;  below  Fort  Beni  shortly  after  it  enters  the  farest^  then  is 
a  dangerous  rapid,  and  probably  there  are  more  lower  down  in  the  forest*  It  is  a 
noteworthy  fact  that  no  crocodiles  were  seen  nor  any  traces  of  them  found  either  in 
Lake  Kivu  or  Lake  Albert  Edward  or  the  upper  part  of  the  Semliki  above  the 
rapids,  and  the  natives  all  insist  that  they  do  not  exist  there ;  but  in  Lake  Albert 
and  the  lower  pait  of  the  Semliki  crocodiles  abound,  and  are  always  to  be  seai«  as 
also  in  Lake  Tanganyika  and  the  Congo  rivers.  Why.  there  should  be  none  in 
Lake  Albert  Edward  is  a  mystery ;  the  rapids  on  the  Semliki  would  certainly  not 
explain  it. 

From  the  camp  at  the  south  end  another  move  was  made  round  into  Belgian 
territory,  with  the  intention  of  making  a  third  camp  on  the  west  side  of  the  range 
in  a  iK).sition  corresponding  to  the  first  camp  in  the  Mobuku  valley.  A  suitable 
camping-place  was  found  in  the  Butagu  valley  at  an  altitude  of  a  little  over  7000 
feet ;  but,  unfortunately,  owing  to  the  rebellious  state  of  two  of  the  tribes  at  the 
foot  of  the  mountains,  it  could  only  be  occupied  for  three  days,  when  matters  became 
80  unpleasant  that  collecting  was  out  of  the  question^  and  the  expedition  was 
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compelled  to  beat  n  haaty  retreat  back  to  Fort  Beni,  the  Belgian  post  on  the  Semliii 
river.  This  waa  a  great  diKappointmcDt,  as  no  sjstcmatic  collecting  has  bsen  done 
In  that  district  which  lies  on  the  west  side  of  Runeneori,  bettreeQ  the  Bulagu  Tftlley 
and  t^e  Dorth  end  of  ibe  range.    The  Butagu  u  the  largest  valley  on  the  weat  side. 


i  leAds  dinctly  to  the  snowx,  but  the  river  has  not  such  a  volume  of  water  ii  the 

Uobuku  UQ  the  east  side.     The  south  side  of  the  But^;u  valley  is  very  steep;  the 

uorth  aide  has  a  more  gentle  elope,  and  a  little  aboTQ  6000  feet  opens  out  into  a 

brood  valiej,  at  the  butlfisi  of  whivh  is  a  deep  groove.    This  appears  as  if  it  bad 

_  2n  2 
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been  cut  by  the  stream  after  the  glacier  which  probably  occupied  the  valley  hid 
disappeared. 

From  Fort  Beni  a  hurried  march  was  made  throjigh  the  forest  to  Tromu  by  an 
entirely  unused  road  on  the  west  of  the  Semliki  valley,  no  inhabited  viUages  hang 
seen,  nor  food  for  carriers  obtainable  for  nearly  100  miles.  This  is  probably  one  of 
the  most  uninhabited  parts  of  the  whole  Congo  forest,  and  the  numbers  of  elephants 
and  buffaloes  which  frequent  it  are  extraordinary.  During  the  heaviest  raios,  in 
October,  November,  and  December,  great  numbers  of  elephants  leave  the  forest  for 
the  more  open  parts  of  the  Semliki  valley.  About  6  or  8  miles  before  reaching 
Irumu  the  forest  comes  to  an  abrupt  end,  and  open  rolling  country  of  tall  grass 
with  patches  of  forest  in  the  hollows  takes  its  place.  From  Irumu  a  well-used  road 
was  followed  back  to  Fort  Portal.  Shortly  after  leaving  Irumu,  this  road  passes 
over  low  hills  which  form  the  watershed  of  the  Nile  and  Congo  rivers,  and  extend 
along  the  west  bank  of  the  Semliki  to  the  mountains  on  the  west  of  Lake  Albert 
Edward.  Camps  were  formed  for  a  short  time  in  the  Wimi  valley  and  at  the  north 
end.  After  this  the  expedition  set  out  on  the  return  journey  to  England,  travelling 
through  the  Congo  forest  to  Boma  on  the  West  Coast. 

At  the  present  day  this  is  an  easy  journey  to  make  provided  the  sanction  and 
assistance  of  the  authorities  of  the  Congo  Free  State  have  been  obtained.  From 
Fort  Portal  the  road  take  a  passed  through  Irumu,  where  we  had  been  before.  From 
Irumu,  a  march  of  eleven  days  through  the  forest,  along  a  well-kept  path,  brought 
us  to  the  next  Belgian  post,  Mawambi.  Here  it  was  necessary  to  change  carriers 
and  engage  fresh  ones  for  the  march  of  eight  days  to  Avakubi,  on  the  Aruwimi 
river.  From  this  ]X)int  on  the  Aruwimi  dug-out  native  canoes  are  used  for  all 
transport,  and  in  this  manner  we  continued  our  journey  down  to  Basoko,  where  tlie 
Aruwimi  joins  the  Congo.  There  are  many  dangerous  rapids  on  the  Aruwimi,  and 
at  each  it  is  necessary  to  unload  the  canoes,  which  are  then  taken  down  the  rapids 
by  expert  canoemen,  while  the  baggage  is  carried  round  to  the  smooth  water  below 
by  the  women,  who  do  all  the  work  of  carriers  in  the  Aruwimi  district,  the  men 
only  working  as  cinoemeo. 

At  Basoko  we  said  good-bye  to  canoes  and  canoemen,  but  not  without  regret, 
snd  embarked  in  the  steamboats  which  are  now  running  regularly  up  and  down  the 
Congo.  From  Basoko  ten  days  brought  us  to  Leopoldville,  at  the  head  of  the 
rax)ids,  where  it  is  necessary  to  disembark,  the  remaining  journey  of  two  days  to 
the  coast  boiog  made  by  railway. 

Genebal  Features  of  Ruwknzom, 

Buwenzori  is  a  mountain  range  lying  just  north  of  the  equator,  forming  a  long 
ridge  between  Lakes  Albert  and  Albert  Edward.  The  range  is  about  65  miles  long 
by  about  30  broad  across  the  widest  part,  and  does  not  run  due  north  and  south, 
but  rather  noith-norih-east  and  south-south-west  The  highest  part  of  the  ridge 
is  formed  by  a  cluster  of  ])eak8  a  little  south  of  the  middle,  at  the  point  where  the 
rango  is  broadest,  ono  of  the  peaks  attaining  an  altitude  of  16,816  feet  (altitude 
obtained  by  H.R.U.  the  Duke  of  the  Abruzzi).  The  slope  of  the  west  aide  of  the 
range  is  very  much  steeper  than  that  of  the  east,  and  the  distance  from  the  foot 
of  the  mountains  to  the  watershed  considerably  less. 

At  the  south  end  two  long  narrow  spurs  project  from  the  main  mass  into  the 
Albert  Edward  plain,  almost  reaching  the  shore  of  the  lake.  At  the  north  end  of 
Ruwenzori,  the  lower  slopes  gradually  subside  into  the  high  country  of  over  5000 
feet  which  surrounds  Fort  Portal,  and  extends  along  the  east  of  Lake  Albert.  But 
the  main  ridge,  at  this  ]X)iDt  quite  narrow,  extends  to  within  a  few  miles  of  Lake 
Albert.    The  glaciers  and  permanent  snow-fields  of  Buweozori  are  only  insignificant 
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reniaioH  of  what  tliay  must  have  beea  during  the  glacial  epoch,  and  an  area  of  10 
miles  loDg  by  9  miliM  broad  uoDtains  all  tlia  pertnADent  bdowb  ftt  the  present  day. 
One  of  the  most  cbarac  I  eristic  and  unpleasant  features  of  Ruwenzori  ia  the  cloud 
which  almoat  perpetually  envelops  the  upper  regions  uf  the  range  by  day.  Look- 
ing down  from  the  mountains  in  the  o»rly  morning,  the  clouds  can  be  seen  forming 
into  »  mass  which  gradually  rises  and  drifts  up  iuto  the  range,  all  the  while 
recetving  reinforoemonti  from  the  hot,  damp  atmosphere,  which  is  invisible  below 
during  the  hrat  of  the  day,  and  ouly  becomes  visible  cloud  as  it  roaches  the  coul 


higher  levela  of  the  mountams,  till  by  0  a.m. 
are  blotted  out,  and  from  below  travellers  a« 
apparently  resting  upon  a  high  ridge,  This 
remained  undiscovered  for  so  long,  although 


all  signs  of  soow'Capped  mouotains 
Dothiug  hut  a  great  hank  of  ctoud 
is  the  real  leaeon  why  Buwenxori 
,1  travellers  approached  within 


tight  of  it  before  its  actual  discovery  by  Sir  Henry  Stanley  in  1888.  The  part  of 
the  range  which  is  usually  covered  by  clotid,  is  from  about  9000  feet  up  to  the 
summit  on  the  east  side  (on  the  west  the  cloud  deEceuds  lower),  and  these  regions 
have  consequently  an  excess  of  moisture  which,  togelher  with  the  constantly  worm, 
temperature,  has  produced  the  eittravogant  growth  of  mosces  and  lichens  which  are 
such  a  remorkabte  feature  of  Ruwenzoci.    Ihe  rainbll,  which  is  abnormally  heavy, 
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must  be  nearly  100  inches  per  annum,  and  is  to  a  great  extent  local ;  but  the  wet 
and  dry  seasons,  so  Car  as  they  can  be  said  to  exist,  correspond  fairly  well  to  those 
of  the  Toro  district,  which  are  as  follows  : — 

January  and  the  first  half  of  February  is  the  most  reliable  dry  season.  The 
latter  half  of  February,  March,  April,  and  May  are  rather  wet  months ;  June,  July, 
and  August  are  usually  dry,  but  not  invariably  so ;  September,  October,  Novembor, 
and  December  are  wet,  the  heaviest  nunfall  being  in  November  and  December. 

There  is  a  very  marked  contrast  between  the  climate  of  the  south  end  and  the 
central  portion  of  the  range.  At  the  south  end  the  rainfall  is  much  less,  the  vege- 
tation is  short  grass  and  acacia  trees,  the  whole  district  having  a  diy,  arid  appearance 
much  like  parts  of  South  Africa ;  the  same  conditions  occur  at  the  north  end,  bat 
not  to  such  a  marked  degree  as  at  the  south.  On  Kilimandjaro,  the  south  side  is 
the  wet  side.  The  west  side  of  the  range  has  even  a  more  humid  climate  than  the 
east,  and  it  receives  considerably  less  sunlight  owing  to  the  cloud. 

Above  6000  feet  the  temperature  never  rises  very  high,  nor  does  it  fall  very  low 
at  the  sununit.  In  the  Mobuku  valley,  the  maximum  and  minimum  Fahr.  observed 
during  four  months  averaged — maximum,  74*04 ;  minimum,  58*16.  At  12,500  feet 
the  maximum  observed  was  51*5,  and  the  minimum  36*0 ;  and  above  snow-line, 
maximum  43,  and  the  minimum  26.  Buwenzori  feeds  innumerable  streams,  of 
which  the  most  important  on  the  east  side  are  the  Mobuku,  the  Wimi,  and  the 
Nyamwamba.  The  Mokubu  is  fed  by  the  snows,  and  probably  the  Nyamwamba 
Lb  also.  Several  small  streams  from  the  north  end  unite  below  the  mountains  and 
form  the  Mpanga. 

On  the  west  side  the  Butagu  is  the  largest,  and  there  are  two  smaller  streams 
south  of  it,  the  Lumi  and  Ululu.  The  Butagu  is  fed  by  the  snows,  and  there  is 
another  river,  the  Rusirubi,  a  little  north  of  the  Butagu,  which  is  also  probably 
a  snow-fed  stream. 

Life-zones  of  Rui^'ekzobi. 

Buwenzori  is  divided  into  fairly  well-marked  zones  of  vegetation  running  con- 
centrically round  the  ridge  in  belts,  which  can  be  most  clearly  shown  in  a  diagram. 

These  divisions  must  not  be  taken  as  hard-and-fast  lines  of  difference,  for  the 
edges  of  the  zones  necessarily  merge  gradually  one  into  another,  and  specimens  of 
the  characteristic  vegetation  of  one  zone  may  often  be  seen  in  another,  and  there  is 
always  a  difiference  between  the  altitudes  of  the  zones  in  valleys  or  on  exposed 
ridges.  Neither  is  it  intended  to  imply  that  the  particular  plants  named  constitute 
the  only  vegetation  of  the  zone,  such  species  being  taken  merely  as  the  most 
conspicuous  and  characteristic  of  certain  altitudes.  The  boundaries  of  these  zones 
are  not  so  well  defined  on  the  west  side,  and  extend  lower  down  than  they  do  on 
the  east,  which  may  probably  be  accounted  for  partly  by  the  more  humid  climate 
of  the  west  side  and  Congo  basin,  and  partly  by  the  cloud-bank  which  aocimaulates 
before  the  sun  has  reached  a  position  to  shine  upon  the  western  slopes,  thus 
sheltering  them  from  its  rays. 

Grass  Zone.— Commencing  at  the  foot  of  the  range  and  workiog  upwards, 
there  is  first  the  grass  belt,  which  is  merely  a  continuation  of  the  surrounding 
country  of  the  plains,  and  extends  up  on  to  the  lower  slopes  of  the  range  to  an 
altitude  of  6500  feet  on  the  east,  and  somewhat  lower  on  the  west,  and  includes 
most  of  the  species  of  flora  and  fauna  characteristic  of  the  surrounding  districts. 

Forest  Zone,  — Above  the  grass  the  forest  appears  at  6500  feet,  and  extends 
upward  to  an  altitude  of  8500  feet.  On  a  clear  day  when  the  doud  rests  upon 
the  higher  part  of  the  ridge,  leaving  the  country  below  10,000  feet  exposed,  an 
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iDHtruclive  viaw  can  be  obtained  from  Fori  Portal,  The  forcBt  buH  appears  as  a 
WBll-defiaed  dark  baod  runniiig  the  whole  leogth  of  the  ridge  vvitbout  a,  break,  but 
diminiBhiEg  in  breadth  towards  the  norlh  end,  until  at  the  point  where  it  tume 
over  the  ridge  it  is  only  a  narrow  atrip  aboot  100  yards  wide,  and  a  good  deal 
mi  led  with  the  bamboo.  On  ihe  we^C  side  the  Congo  forest  joins  with  (he  Buwen- 
Eoii  forest  £one  io  the  funu  of  a  brood  longuo  protruding  across  tie  uorih  coutral 
part  of  the  S«ni]iki  valle;  and  extending  right  up  od  to  the  western  slopes  until 
it  meets  the  forest  zone.  In  uiany  plncus  the  forest  has  bevn  cut  back  scvenl 
hundred  feet  by  the  natiTea  clearing  iho  grounil  for  cultivation,  and  the  large  open 
Bpa«B  covered  with  tern  which  are  to  be  smn  anioug  the  forest  are  also  old  sites  of 
native  cultivatiocx.  From  some  of  these  clearings  a  view  ciin  ho  obtained  over 
densely  forested  ridges  rolling  away  on  all  sides  until  shut  out  by  clouds  above. 
The  lower  margin  of  the  forest  ^nc,  especlully  in  the  valleys,  is  almost  us  tropical 
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^^Bb  appearance  as  the  forests  of  Uganda  and  the  Congo,  and  h«re  aaay  specie* 
^^^ocurring  in  the  Uganda  and  Congo  forests  arc  found  alio ;  but  at  7000  feet  much 
of  the  tropical  nature  of  the  vegetation  disappears,  and  species  of  birds  and  mam- 
mals known  only  from  liuwcnzori  begin  to  appear.  In  this  eone  at  7000  feet 
appears  the  first  of  the  lobelias,  which  form  such  a  conspicuoue  featiu^  of  the 
higher  regions;  this  sjiecies  (7.o6f?iu  5 ifeerroa)  ranges  from  7000  to  B500  feet  oil 
Buwenzori,  and  is  fouiid  also  on  the  mountains  tf  Abyssinia.  A,  fine  speeifs  of 
conifer  (Poiioca i*j'u»  mi/aiyVunn)  ajjpears  at  SOOO  feet,  in  the  uppr  region  of  the 
forest,  and  continues  on  the  crests  of  ridges  in  isolated  tlumpa  throughout  the 
bamboo  eone  to  9500  foot.  Perhaps  the  largest  tree  is  found  tu  the  lower  valleys 
(^Paeudoanirsla  ulUis),  which  attains  a  great  size,  and  is  said  to  be  a  valuable 
timber  tree.    Up  to  tliis  altitude  in  the  grass  and  forest  Eonee,  life  is  abundant ; 
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there  is  a  large  variety  of  Bmall  raammalB,  and  on  n  brigbt  momiDg  tbe  tiiert  is 
teeiiimg  with  hird-life,  but  above  the  forest  there  is  a  marked  contnut,  tmd  h  the 
higher  legiotiB  are  reached  aigoB  of  life  become  atdll  less. 

Bamboo  Xonv. — 'Die  haniboo  Eoiie,  which  comes  next  above  the  forest,  ma;  be 
Ukec  as  extending  on  the  east  side  from  8500  feet  to  10,000  faet,  and  on  the  irc« 
from  7000  feet  to  8500  foet. 

Where  it  is  unmixed  with  forest  it  ia  impenetrable  without  cutting  a  path,  for 
the  older  bamboos,  having  fallen,  are  lying  across  between  the  etems  of  tlu  otbers, 
and  make  a  most  cAectual  barricade.    In  these  douse  jungles  of  bantboo  Ihert  is 
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little  or  DO  life,  the  birds  preferring  the  more  open  parts,  and  the  mammals,  with 
the  eiceptiou  of  monkeys  and  chimpanzees,  finding  no  food  to  attract  them  tbither. 
lliege  latter  frequent  the  bamboo  zone  in  search  of  tbe  young  shoots,  and  traces  of 
chimpanzees  were  found  m  high  as  10,000  feet. 

Free-healh  Zone.— At  10,000  feet  the  treo-heatha  {Erica  arhorea)  are  abtmdant, 
sind  extend  in  a  dense  foreat  up  to  12,500  feet,  and  although  they  appear  a  little 
below  10,000  feet,  and  continue  a  little  above  12,500  in  isolated  cluinpa,  tbe  typical 
heaths  may  be  taken  as  extending  from  10,000  to  12,500  feet.     This 
forma  a  broader  belt  thou  the  others,  especially  npon  the  west  side,  where  il 
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extends  moro  than  1000  feet  lower  than  on  the  noft,  acd  there  is  a  gitat  coninct 
in  the  size  of  the  iudividtial  treee  of  heath,  which  are  Dot  mora  tliAD  10  or  15  feet 
high  on  the  west  wde  at  10,000  feet,  while  ihey  attain  40  feut  or  more  on  the  tut 
Bide  at  the  eame  altitude.     PoBsibly  they  are  of  a  diOercut  apeciee. 

It  iB  difficult  to  give  any  idea  of  the  weird  and  estraordinary  »cenery  of  thtf 
part  of  Ruwenzori.  The  trunks  aQ<i  hranches  of  the  trees  are  wrapped  up  in  thick 
coats  of  moBB,  huge  swollen  masses  of  it  in  all  manner  of  grotesque  shapes  han^ng 
from  ercTj  ntem.  The  trees  are  leaning  at  all  angles  as  if  weighed  down  hy  iheir 
biirdeos  of  wet  moss.  Oeneratious  of  dead  ancestora  are  lying  across  each  olbiM 
upon  tbo  ground,  covered  over  with  a  treacherous  layer  of  soft  moss  a  ibot  or  mon 
deep,  making  the  walking  diQicuU  and  dangerous,  for  theee  fallen  trees  are  not  suft 
rotten  wood,  but  wcU  preserved  and  hard  aa  steel.  At  this  altitude  the  bottoroa  d( 
the  valleys  are  frequently  flat  peaty  bogs,  destitute  of  tree-heaths,  and  here  inay 
be  seen  one  of  the  most  congpicuous  of  the  lobelias  (£.  Drchwi),  a  species  which 
occurs  also  on  Kilimandjaro.  This  particular  epeoies  seems  confined  to  these  flat 
hogs,  and  wan  never  seen  among  the  other  lobelias  on  the  slopins  hilUides.  Another 
8;>eciea  of  lobelia  found  in  thia  zone  is  Lobelia  Stvhhnanm,  which  ascends  to  about 
12,000  feet,  where  it  is  replaced  by  a  somewhat  similar  spedee  {LobdM  WvUuiloiti}, 
which  is  the  dominant  species  above  the  tree  heaths,  and  flourisbes  np  to  14,000  feeL 

In  this  zone,  at  10,000  feet  alpine  forma  begin  to  appear,  the  pretty  silvery  leave* 
of  the  alohemillMoften  thickly  covering  the  swampy  ground.  The  giant  groundsels 
also  begin  at  about  10,500  feet,  but  are  most  plentiful  above  12,500.  This  species 
(Scnccio  adniiralis)  is  found  only  on  Ruwenzori,  but  is  closely  allied  to  Sottrv) 
JohTisioiii  from  Gilimondjaro,  and  another  nearly  allied  form  is  found  on  Mount 
Keuia.  Very  few  birds  inhabit  these  wet  and  gloomy  t^onB,and  the  total  number 
recorded  as  seen  in  the  tree-heath  zone  only  amounta  to  fouxteeit  species,  one  of 
which,  a  beautiful  sun-bird  (Ct'ini/iHi  S{u/>Jnia»iti),  is  remarkable  in  being  aboolutelr 
confined  to  a  belt  of  a  little  more  than  1000  feet,  occupying  the  upjier  margin  of 
the  bamboo  and  the  lower  half  of  the  tree-heath  zone. 

Lobelia  and  Grouiidsd  Zom. — At  12,600  feet  the  tree  heaths  cease,  and  from 
this  alUtude  almost  up  to  snow-line  the  stately  lobelias  and  fantastic  s«necios  Ibcm 
the  characteristic  vegetation.  Everlasting  flower  bushes,  which  are  conspicuous 
a  little  above  11,000  feet,  also  grow  in  profusiou,  and  ooutinne  above  the  Mn«cio», 
which  disappear  at  about  14,000  feet.  The  ground  here  is  soft  black  mud,  covered 
over  with  deep  moss  of  many  Bhadea  of  green  and  yellow.  The  lobslia  which  forms 
such  a  feature  of  this  zone  is  a  species  new  to  science  (Lobelia  Wellattoni),  known 
only  from  Ruwenzori,  but  is  clotiely  allied  to  a  species  {Lobelia  rhynclioj-ttalam) 
from  the  mountains  of  Abyssinia  at  11,000  to  13,000  feet.  Lobelia  Dechmii  U 
also  to  be  seen  as  high  as  13,000  feet,  growing  on  the  more  level  ground  in  the 

Another  remarkable  sun-bird  of  a  dark  metallic  green  (Nedarinia  dartmouihi) 
inhabits  thie  zone,  and  is  absolutely  confined  to  it,  never  being  seen  below  12,500 
feet  among  the  tree  heaths,  but  seeking  its  food  only  among  the  blue  flowers  of  the 
lobelias. 

Show  Zohe. 

Permanent  snow  lies  at  about  14,5o0  feci,  and  as  Ruwenzori  Is  practically  on 
the  equator,  the  enow-line  is  constantly  at  the  same  altitude,  so  that  there  are  no 
biida  or  mammals  which  show  any  seasonal  change  of  colour  on  account  of  the 
snow,  nor  are  there  any  Palxarctic  fuims,  although  among  the  flora  there  are  many 
alpine  genera.  No  birds  or  mammalia  live  above  the  snow -line.  ButterBies,  moths, 
and  diptera  were  seen  on  the  snow  up  to  16,000  feet,  but  they  were  only  accidental 
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ttragglera  from  below,  and  not  resideots.    On  the  bare  rocki  aborc  the  snonr  a  few 

It  nag  moat  unfortunate  and  dieappumting  that  the  expedition  was  preveuUd 
from  making  syatoraalic  collections  on  the  west  side,  for  tbore  ia  so  little  material 
from  the  west  that  a  comparisou  of  the  two  aidea  ia  hardly  posaibla  at  preaent. 
Of  the  birda,  allLough  only  a  few  were  obtained  on  the  woat  aide,  we  anw 
and  heard  eufRcient  to  enable  us  to  aay  that  all  or  nearly  all  the  gpeciai  wLicb 
inhabit  the  east  aidcabove  the  graaa  zone — that  ia,  aboTe650O  feet — are  found  alao  od 


I  the  west.  Many  atnall  mammala  known  from  the  east  aids  were  also  iJentiGed  on 
the  west,  and  it  will  probably  be  found,  when  sufficient  materia!  baa  been  obtained, 
that  the  fauna  abi)ve  G500  feet  Is  identical  on  the  eaat  and  west  sides  of  the  range. 

This  is  true  also  of  the  fiora  in  general,  but  from  the  hurried  obserTationa  wc 
were  able  to  make,  we  were  inclined  to  the  opinion  that  there  are  numcroue  plants 
upon  the  weit  aide  which  are  not  found  on  the  eaet. 

A  detailed  account  of  the  distribution  of  the  fauna  on  the  ran^e,  in  many  Inatancea 
flonGned  absolutely  to  certain  Eones,  would  lake  too  long  to  give,  but  a  abort  outline 

fthe  UrJs  and  mammala  may  be  of  interest. 
The  larger  mammala,  such  as  elephants,  buffaloes,  water-buck  (CobtM  de/at»a), 
b  {Cohis  Ihoiuasi),  reedbuck  {Cervicapra  arvndinum),  and  buahbuck(7Va9»IapAu« 
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acriptus),  which  inhabit  the  plaiDs  and  low  foothills,  do  not  ascend  the  mountains 
above  5500  feet  except  the  bushbuck,  which  occasionally  follows  op  the  valleji 
into  the  forest  as  high  as  7000  feet.  Pigs  are  plentiful  np  to  the  limit  of  the  forest, 
but  do  not  go  higher  than  that.  In  this  part  of  Uganda  the  lions  prey  almost 
exclusively  on  the  wild  pigs,  following  them  up  the  mountains,  and  an  this  accouot 
lions  may  very  occasionally  be  seen  up  to  7500  feet.  Leopards  are  found  as  hij^ 
as  the  snow- line,  but  they  are  only  occasional  visitors  above  10,000  feet,  and  are 
really  inhabitants  of  the  grass  belt  and  lower  forest  re^on ;  two  small  red  duikers 
(Cejphalophus  Johnstoni  and  C,  rubidus)  are  known  from  Ruwenzori,  and  range  up 
to  10,000  or  11,000  feet. 

Two  species  of  monkeys  inhabit  the  forest  zone  (CercapUhecua  stuhlmanui  and 
Colobus  ruwtnzorii)^  and  baboons  are  not  uncommon  among  the  dry  grassy  hills  at 
the  south  end  below  7000  feet,  while  chimpanzees  may  often  be  heard  in  the  forest, 
and  are  fouod  up  to  10,000  feet.  The  forest  and  lower  slopes  support  a  large  variety 
of  smaller  mammals,  a  few  of  which,  such  as  Mus  dennim  and  Lophuromys  aquUtu^ 
continue  almost  to  snow-line.  A  single  species  of  hyrax  occurs  on  Ruwenzori,  aod 
is  found  from  10,000  feet  up  to  14,000  feet,  but  is  most  plentiful  in  the  tree-heath 
zone.  A  large  serval  cat  inhabits  the  same  region3  as  the  hyrax,  upon  which  it 
preys,  but  with  the  excex^tion  of  these,  the  resident  mammals  above  10,000  feet  arc 
only  very  small  rodents  or  insectivorous  animals,  lliere  is  also  one  species  of 
fruit-eating  bat  known  only  fiom  Ruwenzori,  which  occurs  from  11,000  to  13,000 
feet,  and  is  the  only  bat  found  above  10,000  feet. 

Of  the  resident  birds  of  Ruwenzori,  the  majority  are  of  small  size — kite?, 

buzzards,  and  ravens  being  the  largest  found  upon  the  mountain.    In  the  grass 

zone  and  lower  slopes,  Cisticolas  and  small  finches,  such  as  Oryptospiza^  Estrelda, 

and  Fyromelana,  are  largely  represented ;  but  in  the  forest  zone  these  disappear, 

and  many  species  of  flycatchers  and  small  warblers  take  their  place.     Sun-birds, 

both  Nectarinia  and  CiunyriSf  are  numerous  in  the  forest  and  below.    One  of  these 

((7.  regia)  is  known  only  from  Ruwenzori,  and  is  confined  to  the  forest  and  bamhuo 

zones.    Another  (C  stuhlmanni)  is  found  only  from  10,000  to  11,000  feet,  and  a 

third  (^Nectarinia  dartmouthi)  inhabits  only  the  zone  of  lobelias  and  senecios  above 

12,500  feet.    This  latter  is  peculiar  to  Ruwenzori,  but  is  nearly  related  to  a  species 

(N.  salvadorii)  from  Nyasaland.    Two  species  of  turacos  are  found  on  Ruwenzori, 

one  ( Turacus  emini)  beiug  plentiful  in  the  Congo  forest  and  on  Ruwenzori  up  to 

8000  feet,  where  it  is  replaced  by  another  somewhat  similar  species  (Gcdlirtx 

Johnston i)f  which  continues  up  to  11,000  feet.    Francolins  are  found  up  to  8500 

feet,  but  are  not  plentiful.    Near  the  summit  of  the  range,  frequenting  the  steep 

clifi's  near  the  snow,  is  found  the  largest  swifc  in  the  world  (Cypsdus  maxtthm), 

which  lives  at  a  greater  altitude  than  any  other  bird  on  Ruwenzori,  and  is  peculiar 

to  it.    A  few  birds  were  discovered  on  Ruwenzori,  which  were  previously  known 

only  from  the  Cameroon  mountains  of  West  Africa.    Among  these  there  is  one 

remarkable  bird,  a  largo  yellow  shrike  {Laniarius  lagdent),  of  which  only  one 

specimen  was  known  to  exist  in  collections.    A  pair  of  these  birds  were  seen  on 

Ruwenzori,  and  one  was  obtained,  and  this  is  the  only  other  specimen  which  has 

ever  been  obtained. 

I  should  like  to  be  able  to  say  that  we  had  found  birds  or  mammals  with  special 
adaptations  to  the  wet  and  cold  of  Ruwenzori,  but  nothing  very  remarkable  in  this 
way  was  noticed;  on  the  contrary,  the  most  numerous  species  inhabiting  the 
wettest  and  coldest  zone  from  12,500  to  14,000  feet  is  a  sun-bird  of  brilliant  colour. 
A  species  of  sun-bird  (Cinnyi'is  reichenowii)  which  is  found  in  East  Africa  is 
found  on  Ruwenzori  up  to  7000  feet.  It  then  disappear*",  but  at  10,000  feet  another 
spocies  appears  w^hich  is  its  exact  facsimile  in  every  detail,  but  is  twice  the  size  of  it. 
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There  ia  ■  Biroilar  mm  fttnong  the  plMlH,  a  lily  (Glorioia  vireteem)  growing  in 
the  lower  valley*  of  Ruweaaori  whioh  reappears  as  a  very  Urge-fi^wered  ronn  nt 
the  higher  altitudes. 

This  increase  in  size  U  probably  the  rosuH  of  cooler  cUmale  at  higher  altitudes, 
it  being  a  well-kaowD  fat^t  that  the  representatives  of  species  iahabitiog  more 
northern  latitudes  are  often  Urgi^r  than  those  found  further  south,     For  iaetance, 


a  Fo&saaouvD. 


.ce  of  the  pied  horubill  {Anlhracoeeros  ajlnit), 
f  A.  malabnrkiui,  a  forni  distinguiHhod  only  by 


in  the  Himalaya  vro  find  a  Urge  n 
while  in  Burma  its  jilace  is  taken  h 
its  smaller  sixe. 

Some  plnnta  nhow  slight  modifications  on  account  of  tlie  cooler  climate  fit  high 
altitudes.  The  lobelia  at  TOGO  feet  hns  large  broad  soft  leaver,  in  contrast  to  the 
three  species  above  10,000  feet,  whoso  leaves  are  lung,  narrow,  and  leathery,  and 
the  leaves  of  the  everlasting  flowers  above  11,000  feet  are  more  hairy  than  those  of 
n  Bpectci  {IMkhrijaum  atuhimanii-C)  from  OOOO  feet.  Prolmbly  this  is  a  provision 
of  nature  enabling  them  to  withtitacd  the  cuoKr  climitc. 
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AN  EXPLORATION   OF  THE   HUSTAGH  PASS  IN  THE 

KARAKOBAM  HIMALAYAS. 

By  AUG.  O.  F.  FEBBEB,  FJLG.S. 

A  LONO-cHRBiSHED  design  of  visiting  the  icy  regions  of  Central  Asia  was  gratdy 
strengthened  in  me  through  reading  Colonel  Younghnsband's  moat  intwesting 
book,  '  The  Heart  of  a  Continent.'  His  climbing  experiences  on  the  Mnstagh 
pass  seemed  to  me  especially  alluring,  and  thinking  that  perhaps  some  sort  of 
history  might  be  connected  with  that  pass,  I  made  up  my  mind  to  Yisit  it. 

As  to  the  general  situation,  let  me  mention  that  besides  the  Karakoram  paas  to 
the  east  and  the  Gilgit  pass  to  the  west  of  the  huge  Karakoram  ridge,  there  is  the 
Mustagh  pass  situated  nearly  in  its  centre,  and  offering  a  connecting  link  between 
E^ashmir  and  East  Turkestan.  Representing  the  shortest  route  from  Skardu  in 
Baltistan  to  Yarkand,  it  lies  to  the  north  of  the  long  Baltoro  glacier,  and  very  near 
Mount  Godwin  Austen,  or  K,,  or  Chogo  Ri  (28,250  feet).  For  fifty  years,  more  or 
less,  it  has  been  blocked  by  the  advancing  ice,  however,  so  that  the  natives  have 
abandoned  it. 

Before  our  attempt  was  made,  this  pass  had  only  been  crossed  once  by  a 
European.      This  was  Colonel  Younghusband,  who  in  1887  came  from   Peking 
across  the  Gobi  desert  to  Yarkand.    Lea^g  this  place,  he  tried  the  Mustagh  pass, 
and  fiudiDg  that  he  could  not  cross  it  with  his  mules,  he  left  them  behind,  and 
went  on  himself  with  a  handful  of  courageous  men,  made  a  dangerous  descent,  and 
safely  reached  Askole,  the  nearest  village  in  Baltistan.    In  1892  Sir  Martin  Conway 
undertook  an  expedition  up  the   Baltoro  glacier,  and  mapped  it.       His  book, 
*  Climbing    in    the  Himalayas,'  proved  to  be  very  useful  to  us.      The  oldest 
description  of  this  part  of  the  Himalayas  was  contributed  to  the  pages  of  the 
Journal  of  the  R.G.S.  by  Colonel  GK)dwin  Austen,  in  the  year  1864.     A  recent 
publication  on   the  subject    is  Dr.  Jacot  Guillarmod's  work,    'Six  Mois    dans 
THimalaya,'  an  account  of  Mr.  Eckenstein's  expedition  in  1902. 

On  September  8,  1903,  my  friend  Herr  E.  Honigmann  and  I  set  out 
from  Sriuagar,  the  picturesque  and  dirty  capital  of  Kashmir,  with  suitable  equip- 
ment and  attendants.  It  is  unnecessary  to  give  the  details  of  our  journey  over  the 
fairly  well-known  country  between  Srinagar  and  Little  Tibet. 

On  the  evening  of  the  16th  we  rode  into  Skardn,  the  capital  of  Baltistan ;  and  on 
the  morning  of  the  23rd  we  entered  Askole,  and  in  a  shady  garden  the  tiresome 
bargaining  with  the  natives  began.  The  whole  village  was  aroused.  Men,  some 
with  a  semitical  type  of  face,  old  women,  and  children  besieged  the  low  garden 
wall  and  took  the  keenest  interest  in  the  struggle.  Happily  we  had  sent  to  the 
place  the  day  before  to  explain  our  intentions,  otherwise  they  might  have  made 
themselves  quite  ill  with  excitement.  We  waited  patiently  until  everybody  had 
given  his  opinion,  and  then,  when  all  were  quieting  down,  began  to  make  our 
arrangements. 

Three  people  were  of  importance  to  us :  the  Lombardar  or  Mayor  of  Askole ; 
Kitul  from  Teste,  who  explained  that  he  had  succoured  the  men  whom  Colonel 
Younghusband  had  to  leave  behind  on  the  other  side  of  the  Mustagh  pass,  and 
therefore  ought  to  be  the  guide;  and  Salman  from  Teste,  who,  having  been  a 
servant  in  Simla,  and  understanding  Hindustani,  was  extremely  valuable  to  us,  as 
no  one  of  the  Kashmiri  understood  the  Balti.  He  was  the  dandy  of  the  place, 
wore  boots,  and  had  blue  buttons  on  his  shirt.  The  Lombardar  showed  us  a  few 
recommendations  from  travellers,  among  which  I  {oimd  one  from  Sir  Martin 
Conway, 
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The  daily  stages  we  fixed  as  follows : — In  the  Biaho  Valley :  (1)  Eorofon ;  (2) 
Bardumal ;  (3)  Paju,  near  the  end  of  the  Baltoro  glacier.  On  the  Baltoro  glader: 
(4)  Liligo;  (5)  Chober  Zechen;  (6)  Ordokas;  (7)  Lung  Ka.  On  the  Hastagh 
glacier:  (8)  Mustagh  Spangla;  (9)  Lobsana  Blangsa.  On  the  Chinese  aide  of 
the  Mustagh  pass :  (10)  Chaog  Tok. 

Each  coolie,  of  whom  there  were  thirty-four  in  all,  was  to  receive  4  annaa  a  day 
and  one  seer,  equal  to  2  lbs.  of  flour,  and  nothing  more.  But  we  jHt)miBed  that  if  they 
did  their  work  well,  we  would  give  them  presents  in  addition — a  proposal  whidi 
proved  most  useful.  At  last  we  were  able  to  get  away,  passing  at  the  end  of  the 
village  two  old  square  watch  towerp,  fortresses  in  olden  times  against  marauders, 
but  now  peaceful  granaries.  A  beautiful  species  of  broom  with  terra-cotta  blossoms, 
and  a  palo  blue  thistle,  afforded  a  bouquet  ready  to  hand. 

Iq  the  following  description  I  shall  use  such  names  as  the  Haiti  gave  me,  and 
after  them  add  in  brackets  the  word  I  found  in  Sir  Martin  Conway's  chart.  A  line 
in  brackets  means  that  no  name  was  to  be  found  in  the  chart.  I  do  not  assume 
that  the  names  I  give  are  the  only  correct  ones,  but  took  the  precaution  only  to 
note  those  on  which  the  Balti  were  unanimoas.  Luma  means  "  valley,"  paro  = 
*'  fireplace." 

We  crossed  the  foot  of  the  Bio  glacier  (Biafo)  and  reached  Korofon,  from  where 
a  track  leads  up  to  the  Laskam  pass.  A  most  beautiful  view  repays  the  slight 
trouble  of  mounting  to  it.  Facing  the  valley  to  the  left  are  the  towers  and  peaks 
around  the  Punniah  glacier,  where  possibly  a  way  might  be  found  to  the  so-called 
new  Mustagh  pass,  of  the  existence  of  which,  however,  the  natives  always  assured  me 
they  knew  nothing.  Then  followd  the  upper  Biaho  valley,  and  in  continuatioa  of 
it  the  Chiug  Kang  Luma  ( — ),  beginning  opposite  Bardumal,  and  closed  in  the  tu 
distance  by  an  enormous  snow-mountain.  Right  opposite  on  the  left  bank  of  the 
Braldu  river  stands  a  huge  glacier-clad  tooth,  and  from  down  the  valley  below  the 
moraine-covered  end  of  the  Bio  glacier.  Teste's  green  gardens  and  fields  send  up 
their  greetings.  The  second  day  we  reached  Bardumal,  and  on  the  evening  of  the 
tliird  we  camped  near  Paju  ( — ),  at  the  end  of  the  Baltoro  glacier.  In  the  rivw 
sand  we  found  gold,  and  I  heard  that  an  attempt  had  been  made  to  wash  it»  which, 
however,  did  not  pay.  The  sun  was  intensely  hot.  At  noon  we  registered  ahoat 
102°  Fahr.,  and  its  rays  were  powerful  enough  to  melt  a  spot  of  candle-grease  which 
Mahud,  our  servant,  had  neglected  to  remove  from  my  sleeve.  One  may  imagine 
that  a  march  in  that  stony  valley,  up  and  down  hill,  and  with  no  shade,  was  not  an 
ideal  form  of  exercise. 

On  the  morning  of  September  26  we  entered  the  moraine  labyrinth  of  the 
Baltoro  glacier,  the  length  of  which  is  about  30  miles.  The  moraine  is  old  and 
blackened  by  time  and  weather,  and  in  some  parts  plants  were  growing  on  it. 
Walking  up  and  down  high  and  small  moraine  hills,  we  wended  our  way  towards 
the  left  bank  of  the  glacier.  Lumps  of  frozen  snow  of  the  size  of  a  man's  head  or 
even  larger  were  lying  about,  and  we  could  not  make  out  their  origin.  After  three 
hours'  walk  we  reached  Liligo  ( — ),  the  4th  jiaro.  This  is  a  flat  place,  semicircular  in 
form,  covered  with  rounded  stones,  and  shut  in  on  one  side  by  walls  of  conglomerate. 
We  now  followed  the  left  bank  of  the  glacier  as  far  as  Ordokas  ( — ),  Big  blocks  of 
ice,  breaking  off  the  glacier  and  falling  into  the  watercourse  we  were  following, 
made  U8  cautious.  In  addition  to  these,  the  glacier  sent  down  stones  from  its 
high  muddy  edge.  In  three  hours'  more  we  came  to  the  first  valley  to  the  right, 
the  ChobfT  Zechen  Luma  (Liligua  glacier),  having  a  glacier  at  its  upper  part.  Its 
grey  waters  flow  into  a  small  marjfhn  lake  covered  with  large  blocks  of  ice, 
children  of  the  giant  Baltoro.  We  stood  on  a  high  moraine  hill  at  the  west  corner 
of  the  valley,  right  in  the  axis  of  a  long  valley  opposite,  the  Trahong6  Luma  (Uli 
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Biaho  glacier).  On  lUe  other  aide  of  the  Baltoro  the  mountaiDs  facing  south  are 
scorched  hy  the  burning  bud.  But  little  snow  can  be  et'sn  Ijing  on  their  huge 
massea  of  solid  rock.  As  far  bb  the  Muatagh  Luina  (Pinle  glacier)  all  these  rocka 
look  a  light  yollowiBh-hruiTD,  but  higher  up  the  glacier,  dark  btueiBh-black.  The 
Ualii  called  the  vaDeys  to  the  oorth  of  the  Baltoro  and  b^JQnisg  at  its  end  aa 
follows:  (l)U!i  Biaho  Luma(—)i  (2)  Trahong6I.uiDa(irii  Biaho  glacier);  (3)TftlY0 
Luma  (DiiDge  glucier)  ;  (4)  Piale  Luma  (Durni  glacier) ;  (6)  MusUgh  Luma  (Piale 
gUcier). 

After  having  rounded  the  lake,  wo  encountered  a  mauoait  pai,  and  after  an 
hour's  walk  reached  Cbobor  Zeohon  ( — ),  the  5th  paro.  By  now,  without  counting 
r«8t,  we  had  been  seven  hours  coming  frum  Baltoro  camp,  but  I  should  add  that  we 
stirred  up  the  coolies  (u  exertion. 

The  neit  morniog  at  seven  o'clock  the  thermometer  inside  our  tent  was  at  25 


Fahr.  The  peaks  of  the  mountains  were  gilded  by  Iha  rising  sun,  and  a  fresh 
easterly  breeze  awakened  ub  to  another  day's  work.  After  drinking  our  usual  cup 
of  cocoa,  we  quickly  took  down  and  packed  the  tents  and  continued  our  way.  We 
had  still  to  follow  for  a  little  while  the  wntercourse  on  the  left  hank  of  the  glacier, 
and  then  to  climb  the  granite  moraine,  quite  fresh  and  light  in  appearance,  which 
covers  the  glacier  of  the  second  »ide  valley,  to  our  right,  the  Chober  Zechen  Germi 
Luma  ( — ).  By  8  o'clock  we  had  crossed  tho  first  half  of  the  moraine,  and  stood 
right  in  the  aiis  of  the  opposite  valley,  the.Talve  Luma  (Dunga  glacier).  For  the 
first  time  we  were  aware  of  the  majtBtic  cone  of  GuBherhnim  (26,360  feet),  which 
dominates  the  upper  part  of  the  Baltoro.  After  another  hour  we  crossed  the  glacier 
of  the  third  side  valley,  the  Cho  Blak  Luraa  (— ),  tho  junction  of  which  with  the 
Baltoro  is  to  bo  clearly  distinguished,  for  both  moraines,  the  one  light,  the  other 
dark,  flow  side  by  siile  down  the  valley,  Wa  now  again  betook  ourselves  to  the 
hillsido,  which  at  this  point  was  lying  a  little  away  from  the  glacier,  forming,  with 
the  high  edge  of  the  same,  a  Bmall  valley  fllled  with  avalanches.  Wo  bad  to  cross  a 
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fresh  ice-avalanche  that  Eome  glacier  high  up  in  the  mountain  had  recently  lent 
down,  and  then  climbed  over  grass  up  to  Ordokas  ( — ),  the  6th  paro^  a  beautiful  s^t 
nearly  opposite  the  Piale  Luma  (Durui  glacier). 

Remnants  of  baskets,  covered  with  moss,  tins,  etc,  told  us  thai  this  was  the 
place  where  Mr.  Eckenstein's  expedition  had  encamped.  We  sent  our  cooUee  o^t  to 
get  some  wood,  as  Kitul  told  us  that  higher  up  there  was  none  to  be  had.  We  had 
now  for  the  second  time  to  cross  the  breadth  of  the  Baltoro  glacier.  The  more 
we  advanced  the  more  we  enjoyed  this  most  striking  view  of  the  Bnow-oovorod 
mountains  which  line  the  south  bank  of  the  glacier.  On  the  upper  part  we  recog- 
nized Mitre  peak,  then  follow  a  good  many  unnamed  peaks,  but  right  in  front 
stands  the  light  coloured  Masherbrum  (26,660  feet),  showing  an  imposing  structure 
of  rock  veined  like  marble — truly  a  beautiful  moantain.  Looking  through  the 
mouth  of  the  Mundu  glacier,  we  could  see  it  in  all  its  lofty  grandeur,  its  winding 
aretes  leading  up  in  the  wildest  curves  to  its  majestic  height.  Lower  down  the 
Baltoro,  peak  follows  peak,  all  widting  to  be  conquered.  The  moraine  hillF,  some- 
times of  considerable  height,  made  it  difficult  for  us  to  plan  out  a  track.  At  the 
middle  of  the  Baltoro  we  had  to  cross  two  small  valleys  with  rushing  streaosB. 
Throe  distinctly  dififerent  moraines  cover  its  surface.  On  the  left  bank  it  carries  big 
granite  blocks  and  glimmer,  the  middle  has  smaller  pieces  of  slate,  and  towards  the 
right  bank  every  mixture  of  difierent-coloured  stones  may  be  found,  amongst  others, 
serpentine  and  various  kinds  of  marble.  We  were  struck  by  the  extraordinary 
appearance  of  some  ice-pyramids,  which  stood  out  in  striking  contrast  with  the 
moraine,  and  the  origin  of  which  we  tried  in  vain  to  discover.  After  three  hours* 
walking — the  coolies  this  time  taking  twice  as  long — we  reached  the  7th  paro, 
Lung  Ea  (camp  14,120),  a  deep  and  sandy  hole  at  the  west  comer  of  the  Mustagh 
Luma  (Piale  glacier),  which  looked  too  imattractive  to  camp  in. 

Now  at  last  we  were  at  the  entrance  of  the  longed-for  Mustagh  valley.  The 
charm  of  the  expedition  was  now  to  begin,  as  we  put  our  foot  on  territory  that 
had  been  visited  by  a  European  only  once  before,  and  then  was  not  fully  explored. 
At  length  we  climbed  the  south  comer  of  a  grassy  slope,  surrounded  by  ice,  the 
Mustagh  Spaogla,  from  whence  we  could  study  the  whole  valley.  Deducting  the 
rests,  it  took  us  6^  hours  to  get  there  from  Chober  Zechen. 

The  Mustagh  glacier  fills  the  somewhat  long  and  winding  valley,  is  slightly 
undulating,  and  has  but  little  fall.  It  carries  two  moraines,  which  cover  only  a  very 
small  part  of  the  ice,  in  distinction  to  the  Baltoro  glacier  which  was  entirely  covered 
with  stone.^,  and,  seen  from  there,  presents  the  appearance  of  a  broad  expanse  on 
which  the  contents  of  numerous  mud-carts  had  been  emptied  side  by  side.  Near 
its  left  bank  the  Mustagh  glacier  has  a  narrow  strip  of  seracs. 

On  the  right  bank  stands  a  line  of  roof-like  peaks  all  similar  one  to  another.  It 
is  curious  to  watch  the  difference  in  their  appearance  as  you  look  up  or  down 
the  valley.  Looking  up,  only  rocks  with  very  little  snow  are  to  be  seen ;  lookiDg 
down,  you  see  their  north  side  covered  with  ice  and  snow.  The  upper  part  of  this 
line  of  peaks  finishes  in  a  gigantic  rock-mountain  of  three  peaks,  which  suggested 
to  us  the  name  of  Neptune.  This  moimtain  terminates  the  lower  neighbouring 
valley,  the  Piale  Lumi  (Durni  glacier).  No  glacier  is  to  be  found  on  the  west  side 
of  the  Mustagh  Luma,  the  huge  Neptune  only  is  covered  with  ice  on  its  north  side, 
concealed  from  our  view. 

The  left  bauk  is  longer,  less  precipitous,  and  flanked  by  higher  mountains. 
Four  large  and  rugged  glaciers,  of  which  the  last  one  is  the  Mustagh  pass,  are 
tributary  to  the  valley.  One  part  of  the  bank  consists  of  a  grassy  slope  covered 
with  stones,  not  precipitous,  and  afibrding  food  to  numerous  ibex.  As  mentioned 
before,  we  were  standing  at  the  south  corner  of  this  slope. 
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t  The  nest  morning,  walking  up  the  slope,  wa  Ibuni),  to  our  surprise,  twenty-two 
huts.  These  wore  iteperted  and  in  mine,  uniloubledly  a  sign  that  this  pass  had  been 
used  in  former  limes.  In  one  of  them  Kitul  showeil  ub  a  grave  marked  by  an 
upright  stone.  We  were  glad  to  take  a  few  apara  for  burning,  which  were  all  that 
were  left  of  the  roofs.  A  little  higher  up  wa  met  with  a  stcond  surprise  in  Ihe 
shape  of  a  level  spot  colled  Chagaran  (— ),  about  800  feet  long  and  150  feet  wide, 
which  the  naliTcs  tuM  me  wm  in  former  times  imcd  fot  [Kilo,  pluyod  on  foot  by  jieople 
or  Tarlniid  and  Baltlstao,  who  used  to  meet  here. 


UABTIH  cokway'b. 


After  1^  hour's  easy  walk  we  roached  the  end  of  the  slope  at  a  lovely  sjiot 
called  Ijobsaun  Blongsa  (— ),  where  a  )iermit  used  to  live,  after  whi>m  the  place 
u  called.  A  little  brook  of  beautifully  clear  water  and  a  carpet  of  micculent 
grnss  suggeated  the  very  place  to  camp.  The  distance  from  BalEoro  camp,  or  I'aju, 
ia  about  fifteen  Lours'  march,  nut  counting  the  rests,  only  much  depends  on  the 
coolies,  who  will  easily  take  double  the  time. 

We  were  now  at  the  same  height  as  Mont  Blanc,  and  only  1250  feet  above  the 
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end  of  the  Mustagh  valley.  Towards  the  south  the  scenery  is  firamed  like  an 
enormous  stage.  Below  one  sees  the  junction  of  the  Mondu  and  Mustagh  glacien 
with  the  broad  Baltoro,  and  a  splendid  background  is  formed  by  Masherbrum  and 
its  neighbours.  Looking  up  the  valley,  a  moraine  of  considerable  height,  belonging 
to  the  second  side  glacier,  bars  the  view,  so  that  only  the  summits  of  a  few  peaks 
can  be  seen,  one  of  them  having  the  form  of  a  round  cap  and  lying  to  the  west  of  the 
Mustagh  pass.  At  the  foot  of  this  moraine  we  saw  a  few  stones  arranged  in  a  semi- 
circle and  blackened  by  fire,  which  made  us  believe  that  the  place  bad  been  visited 
not  so  long  aga  We  foimd  edelweiss,  primroses,  rhubarb,  and  a  beautiful  yellow 
moss,  which  adhered  firmly  to  the  stones  and  occurred  here  and  there  in  round 
patches. 

The  Balti  seemed  to  me  a  hardy  race.    At  night  the  thermometer  fell  cod- 
siderably  below  the  freezing-point.    The  people  lay  down  to  sleep  In  two  lines  close 
together,  with  their  faces  to  the  ground,  those  of  one  line  putting  their  feet  against 
those  of  the  other.    They  had  taken  off  their  coats  and  used  then  as  rugs,  wnpinDg 
themselves  up  in  them.      Short  wide  trousers,  a  thin  coat,  a  wooUen  belt»  turban, 
and  putties  were  all  they  had  on.   On  the  glacier  they  used  mocassins ;  on  the  rocks, 
however,  which  they  preferred  much  to  walk  upon,  they  went  barefoot^  and  many 
of  them  were  greatly  troubled  with  chapped  heels.    They  sometimes  severed  from 
headache,  which  we  cured  by  wrapping  up  their  heads  and  keeping  them  warm. 
Nearly  all  of  them  had  splendid  teeth  and  sound  and  healthy  gums.     Beards  were 
the  rule.    The  moustache  they  wore  cut  short  over  the  lip,  as  well  as  the  hair  on 
the  middle  of  the  head,  but  long  black  curls  fell  over  their  ears.     It  was  amusiog 
to  observe  their  simplicity  of  mind.    Having  sun  and  meal  enough,  they  were  happy 
and  content.    They  were  friendly  disposed,  but  somewhat  slow,  and  only  quickeoed 
their  movements  when  a  bakshish  was  in  sight.    If  they  asked  for  one^  a  thiog 
that  often  happened,  they  put  both  hands  together,  as  though  praying,  and  bent 
their  heads.    When  receiving  the  money,  they  still  kept  their  hands  joined,  but 
opened  them  cupwise,  wherein    the   daily  wage   of  four  annas,  a  silver  coin  of 
about  the  size  of  a  threepenny-piece,  looked  microscopic.    They  all  ate  **  roti,**  a 
coarse  loaf,  thin  and  round,  about  the  size  of  a  dinner-plate,  which  they  baked  every 
morning  in  ashes  with  the  greatest  care,  smacking  their  lips  the  while.    Their  drink 
was  tea,  which  they  called  "  cha."    The  bread  seemed  to  us  most  indigestible,  bat 
later  on  we  were  often  obliged  to  use  it,  though  not  to  our  advantage.     Words  often 
failed  me  to  describe  the  manifold  beauties  which  this  country  affords.    In  the  even- 
ing the  sky  was  of  a  dark  steel-blue,  and  the  snow-covered  giants  reflected  its  cold 
light.    The  stars  twinkled  more  brightly  and  persistently  than  in  our  hardest  winter 
night.    Far  down  on  the  horizon  the  new  moon  stood  out  on  a  background  of  red 
sky.    It  was  as  though  a  great  fire  were  burning  there.  The  Balti  were  sitting  near 
the  fire,  talking  quietly.   Now  and  then  the  noise  of  falling  stones  filled  the  air  with 
warning  voice,  otherwise  deep  silence  reigned.    The  words  of  Schiller  were  brought 
home  to  me— 

"  Es  gibt  im  Mensohenleben  Augenblioke 
Wo  er  dem  Weltgeist  n'&her  ist  als  sonst." 

But  poetic  reveries  often  have  their  disadvantages,  for  whilst  I  was  dreaming  a 
hungry  field-mouse  nearly  demolished  my  slippers.  In  order  to  keep  warm  at  night 
we  had  to  use  everything  we  could.  The  unpleasant  draught  which  pierced  our 
beds  from  below  we  checked  with  American  cloth.  In  addition,  we  had  a  couple  of 
rugs  and  a  sleeping-bag  of  sheepskin.  We  kept  on  all  our  underclothes  and  also 
our  caps,  which  we  turned  over  our  ears,  and  only  after  a  glass  of  gn^  did  we 
get  warm. 

The  morning  of  September  29  arrived  with  all  its  possibilities  before  ua.    We 
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set  ODt  a  p>rty  of  twelve.  Only  three  remained  n-t  Lobsana  Bkngaa,  and  the 
rest  were  sent  to  Bnltoro  camp  to  procure  food.  We  took  provisiuns  foi  aevenl 
days,  &s  we  intended  to  go  as  far  aa  Chang  Tok  on  the  Chinese  side,  where,  as 
Kitul  said,  wood  was  to  be  had.  From  there  we  inlended  to  rearrange  our 
plans.  We  were  accompanied  by  the  cook,  Ahamdu,  carrying,  as  a  special  favour, 
hia  pots  and  pans  hiroself;  MaJiud  bringing  the  camera,  etc.,  and  Abdallah  Lu, 
the  tiffin  coolie.  There  were  also  a  coolie  earrying  a  small  tent,  two  more  with 
our  bedding,  one  with  wood,  one  with  flour,  one  with  tinned  meats,  etc,  and  the 
guide,  EituI,  with  S3  yards  of  rope. 

At  7,15  a.m.  wo  Blarted  oroasing  the  eeraca  of  the  Mustagh  glacier  in  steps  we 
had  cut  the  day  before,  and  then  proceeding  on  the  moraine  on  the  flat  port  of  the 
glacier.  After  half  an  hour's  wulk  we  were  opposite  the  second  large  side  glacier 
that  from  its  curved  fcrm  we  called  Snake  glacier,  and  which  forms  part  of  a  large 


THB  BIGHT,  THB  poor  oy 


;  glaee  that  lies  here  bedded  Ijctween  high  peaks.  As  a  matter  ot  con- 
gave  names  to  the  diflBront  peaks,  glaciers,  etc.  The  Snake  glacier 
takes  its  origin  at  the  north-west  side  of  a  rocky  tooth,  the  Black  Tooth,  where  the 
glacier  of  the  same  name  begins,  the  seracs  of  which  we  bad  been  crossing  just 
before  reaching  Miistagh  Spangla.  Ilalfway  down  the  Snake  glacier  is  joined  by 
anc'Iher  compolitor,  which  descends  from  Snowy  peak  right  above  Lobsana  Blangsn. 
Walking  on,  the  Srst  moraine  branches  off  towards  the  Snake  glacier.  Then  follows 
a  group  of  smaller  towers,  sending  down  a  steep  but  not  extensive  glacier  with 
moraines  on  each  side.  At  8.30  we  reached  the  third  glacier  to  our  right,  die 
Tower  gUcicr,  a  deep  curved  valley  fiiled  with  seracs  and  enclosed  by  steep  rocks, 
with  the  Mustagh  to\ter  in  the  background.  Its  great  height  and  the  dark  masses 
of  ita  rock,  which  are  lighter  in  colour  near  the  summit,  comix-'lk-d  our  admiration. 
The  overhanging  snow  on  its  north-west  arflte  made  us  think  that  the  side  hidden 
from  our  view  might  be  a  glacier-covered  roof  similar  to  those  of  the  other 
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tnouQtaiDB.    Tlie  Tower  glacier  brings  dowD  the  second  idotmim?.     The  Moata^   i 

vollcj  now  Ukes  n  Bharp  turn  to  the  west.    We  rounded  the  foot  of  Neptune,  tbe   ] 

north  aide  of  nhich,  n-ith  its  covering  of  ice  and  snow,  impressed  as  more  aod  n 

To  the  right  of  ilis  curve  is  a  group  of  rocky  towers,  the  Seven  PftgtxUw,  which  en  j 

connected  by  a  snow  saddle  with  a  round  snow-covered  sumniit — the  Snow  C*[k  j 

TliiB  eaddle  ia  the  Muatagh  Fir  (=  {laea),  from  which  comes  down  the  Hi        '  ~~ 

glacier,  steep  and  full  of  crevasses.    The  vallej'  at  tbb  point  fonns  a  cii 

by  snowfieidd  nnd  glaciers  of  medium  height,  which  are  only  divernf 

smaller  peahs.    To  the  left  of  them,  on  the  suuth-west,  stands  Neptune, 

cast  Snow  Cap,  with  the  Mustagli  Fir  oh  the  lowest  saddk.    We  now  found 

on  fresh  enow,  mtiking  it  necewary  for  tis  to  be  on  the  aleM  against  hidden 

In  spite  of  this  a  Balti  fell  into  one  np  to  his  hi[>s,  and  remftineil  there  like  a  child 

that  fnlla  down  and  cries  till  sonic  one  oonies  and  helps  it  up.     At  9.30  we  reached 

the  foot  'pf  the  Shistagli  patiS,  about  2350  feet  above  T^obs-ina  Ttlangsa. 


"-•♦ 


I 


IE  THE   ROUTE   CH08BN   BV   H 

The  Fir  glacier  wa?  impoBeible  to  climb,  as  it  was  full  of  crovarBea.  The  right 
side  near  Seven  Pagodas  looked  impossible  too,  and  so  our  only  hope  left  wu 
the  rocky  wall  Bup]>or1ing  the  Scow  Cap  west  of  the  Pir  glacier.  Examining  it 
through  the  gliss,  we  remarkei  a  narrow  gallery  begianiag  at  the  highest  pcdot  of 
the  old  avalaache  enow,  and  eppari?nt1y  leading  up  in  an  oblique  direction  toward! 
the  ixiint  where  the  Snow  Cap  ar£te  joins  the  Fir  glacier.  The  question  waa  how 
to  reach  that  gallery  without  exposiag  ourselves  to  falliug  stones  on  the  Avaltnclw 
side,  or  ice-blocks  from  the  Fir  glacier  on  the  other.  A  few  small  balconies  stuading 
out  of  the  lower  part  of  the  wall  seemed  to  us  the  right  p1ac«  at  which  to  begin. 
At  first  we  climbed  a  short  jnece  of  avalanche  snow,  then  reached  the  first  balcony. 
From  there  we  passed  the  ri^ge  of  a  small  rooMIke  snowGeld,  climbed  the  second 
balcony,  crossed  a  Becond  patch  uf  snow  about  50  feet  long,  and  now  renohei)  the 
wall  proper.  An  old  wooden  contrivance  which  we  found  here,  such  as  coolies  use 
for  carrying  loads,  made  nie  believe  that  this  was  the  place  where  Colonel  TouDg- 
huaband  deeoeoded.    The  trouble  now  was  to  reach  the  gallery,  which  was  oolj 


1\  THE  KARAKOEAM  HIMALAYAS.  639 

li>  yud»  above  ub.  We  made  every  efTurt,  but  all  oiir  experieoce  of  the  Dolomitea 
proveil  ugelesa,  and  we  gave  up  the  attempt  in  despair.  Iq  Ihe  meaa  Lime,  etonss 
had  been  faUing  to  our  left,  but,  as  I  gathered,  from  no  considerable  height.  We 
Bhouted  fur  our  tifGu,  and  took  an  hour's  rest  making  Dew  plane. 

We  separated.  Herr  Uouigmann  preferred  to  trj  the  ice  couloir  that  leads  up 
■traight  between  glacier  and  rock,  whilst  I  took  mj  way  to  the  left,  trying  to  get 
to  the  gallery  at  a  lower  point.  Such  a  place  I  actually  found  at  the  highest  point 
of  the  avalanche  snow.  Only  3  to  4  yards  of  {perpendicular  nail  separated  roe 
from  it,  and  with  the  aid  of  a  few  crevices  in  the  rock,  I  got  up  to  it.  The 
g&Uery  wjs  full  of  loose  stones,  some  of  thi'm  of  considerable  size,  the  rcore 
treacherous  of  which  I  pushed  out  with  my  foot.  It  varied  in  width  from  perhapB 
J  to  1j  yards.  Mounting  it,  I  thought  a  solution  had  been  found,  when 
•ndilenly  it  ended  at  a  very  steep  elope  made  up  of  stones,  some  of  which  were  Ioo«8 
and  only  kept  in  ]x>sition  by  frozen  snow.  When  Mahud  saw  (bis  he  refused  to  go 
filrlbfr  on,  and  only  Eitul  accompanied  me.  Bigher  up,  the  rock  was  standing 
perpendicular  out  of  the  slope,  making  it  impossible  to  crou  there.  So  nothing  waa 
Itft  but  to  descend  a  few  yards,  and  then  to  climb  this  worst  part  of  the  ascent 
steadily  and  with  the  utmost  caution,  feeling  my  way  at  every  step.  Happily  it 
did  not  take  long,  and  1  soon  reached  the  end  of  the  nrcte,  which  cornea  down  froiii 
Snow  Cap,  at  the  point  where  it  joins  the  Pir  glacier.  Hero  I  Wds  pleased  to  see 
my  companion  only  a  few  yards  away,  standiog  in  the  middle  of  tbo  ice  couloir.  He 
bsid  done  about  150  steps  without  any  mishap,  but  now  he  said  he  could  not  go  on 
without  the  risk  of  dropping  Into  a  crevasse.  We  threw  him  a  piece  of  rope,  and 
«  few  minutes  later  he  landed  safely  at  our  side.  Wo  now  continued  the  climb  up 
the  arfte  together.  The  rock  began  to  be  firmer,  though  a  few  places  covered  with 
Ice  gavo  us  some  trouble.  The  snow  which  lies  on  the  pass  came  quite  close  to  the 
•dgo  of  the  precipice,  sometimes  leaving  only  room  for  our  feet  on  the  rock,  whilst 
our  fingers  had  to  .anchor  in  it.  The  higher  wo  advarcod,  however,  the  leM  snow 
we  found,  and  after  ihrce-quartcrs  of  an  hour's  climb  it  narrowed  and  flattened  so 
oonsidorably  that  we  could  get  on  to  Its  surfsce  without  having  to  cut  steps^and 
this  at  a  point  perhaps  30  yards  above  the  lowest  point  of  the  pass  and  to  the  ivest 
of  it.  Colonel  Youngbusbind  seems  to  have  undertaken  his  descent  by  going  right 
ioivn  from  the  lowest  point  of  the  pass  to  the  point  where  my  friend  and  1  roet, 
thus  crossing  a  terribly  steep  ice-slope^a  remarkably  oourageoua  undertaking, 
[Mpeciaily  for  a  man  who  had  never  put  his  foot  on  a  glacier  before. 

Wo  had  achieved  our  aim.   After  5  hours'  work,  at  2.45  p.m.,  exactly  one  month 

«fter  our  landing  in  Bombay,  we  stood  on  the  lop  of  the  Mustagh  (  =  lee  mountain) 

j«».  In  the  heart  of  the  Rarskoram  (  —  black  gravel)  Himalayas,  and  on  the  water- 

of  the  Indus  and  the  Tarim  basin.     We  were  delighted  at  our  success,  and 

isidered  ourselves  (he  more  fortunate  as  wa  had  not  expected  to  finish  tbe  ascent 

lat  day.     KituI  was  the  only  one  who  had  followed  us.     I  am  sure  he  did  not 

□derstand  why  we  had  taken  so  much  trouble.     For  men  to  climb  mountwns,  to 

deprive  themselves  of  nil  comfort;  not  to  go  for  shooting  oven,  but  to  come  so  far 

ily  for  the  pleasure  of  looking  through  a  glass  and  writing  in  a  book,  will  alwaya 

main  B  deep  riddle  to  these  people.     We  had  a  splendid  sky,  with  no  cloud ;  tho 

thennometer  In  the  sun  was  at  froezing-point ;  that  is,  TO"  Fahr,   less  than  four 

dftys  before  under  the  same  conditions  at  Baltoro  camp. 

We  took  tho  following  measurements  with  a  testtd  aneroid  (so  far  as  (icy  had 
not  already  been  estimated) ; — 

The  Hustagh  pass,  about  10,020  feel,  liea— 

730  feet  above  Mustagh  cirous 18,290  feet 

3101     „       „       Lohsana  Blangsa  15,928     „ 
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4347  feet  above  the  end  of  the  Mustagh  glacier,  near  Lung  Ka    14,682  feet 
oi^D    ))      ))      v'rQOK&s  ..•        •••        •••        ••*        •..        •••     xo,«/m    ,1 

7449    „      „      Baltoro  camp,  at  the  end  of  the  Baltoro  glacier    11,580    „ 

Kj  t  ^u      ff        if        ^SKOie       ...  >..  ...  ...  •••  •••      JLU,9UU     „ 

11,329     „      „      Skardu  on  the  Indus 7,700    » 

A  snow  Faddle  of  a  few  hundred  yards'  >vidth  forms  the  pass.  Towiidi  tiM 
Mustagh  circus  we  had  the  steep  Pir  glacier,  whilst  on  the  Chinese  ride  tlie  Tilky 
declines  gently,  forming  a  snowy  trough.  At  first  we  examined  the  ride  thai  mi 
unknown  to  us,  but  unhappily  the  view  was  obscured  by  a  dark  uid  lo^  todk 
chain,  lying  not  far  away.  Behind  this  another  similar  chain  could  be  MOk  Tin 
valley  leading  to  Chang  Tok  bears  to  the  west,  round  Snow  Gap^  which  intniatBiw, 
seen  from  this  side,  is  entirely  enveloped  in  white,  and  shuts  Chang  Tok,  oar  origjU 
destination,  out  of  view.  On  the  eastern  side  of  the  pass  tho  Seven  B^BodM  rev 
their  lofty  towers,  only  leaving  room  for  a  few  smaller  snowfields.  Between  then 
and  a  broa<i  stony  mass  further  on  we  could  see  the  end  of  a  big  glacier^  appmotly 
coming  do^vn  from  the  Mustagh  Tower,  which  is  hidden  from  here  by  the  Sefcn 
Pagodas.  The  finest  view  is  towards  the  south.  Looking  down  the  narrow  windings 
of  the  Mustagh -valley,  we  saw  right  below  the  junction  of  the  Yennanendn,  Honda 
*and  Baltoro  glaciers.  In  the  saddle  of  the  enormous  arSte  which  connects 
Masherbrum  with  its  rivals  to  the  east,  we  observed  in  the  far  distance  the  white 
shoulders  of  a  very  large  snow  mountain.  Bight  opposite  to  us,  huge  masses  of  ice 
clinging  to  Neptune  threatened  death  to  anything  in  their  way.  For  the  ilret  time 
the  rarefied  air  began  to  affect  us,  as  we  could  only  take  from  ten  to  twenty  steps  in 
the  deep  snow  without  stopping  or  taking  breath. 

It  had  l>een  impossible  to  persuade  the  coolies  to  follow  ns,  and,  in  fact,  for  a 
man  with  a  heavy  load  it  would  have  been  difficult  in  any  case.  After  a  short  sta? 
we  began  the  descent,  considering  the  possibilities  of  fastening  ropes  to  help  up  our 
men.  After  three-quarters  of  an  hour  we  gained  the  upper  part  of  the  gaUety,  glad 
now  to  find  no  more  difficulties  in  the  way.  For  20  minutes  we  descended  the 
gallery,  when  from  the  upper  part  of  the  avalanche  snow  we  made  a  glissade,  and 
after  another  10  minutes  leaped  a  crevasse,  finding  ourselves  at  the  place  where  we 
had  started.  Allowing  double  time  for  the  ascent^  this  could  be  done  in  2^  hours, 
and  countinoc  for  the  march  from  Lobsana  Blangsa  to  thie  foot  of  the  pass  another 
2h  hours,  the  whole  ascent  would  take  5  hours.  I  might  note  that  climbers  will 
find  much  to  compare  between  the  Zinal  side  of  the  Triftjoch  in  Switzerland  and 
this  ascent. 

Judging  from  Younghusband's  account,  the  ascent  from  the  north  to  the 
Mustagh  pass  should  present  far  less  difficulty.  This,  together  with  our  own 
experience,  leads  us  to  think  that,  with  the  aid  of  a  few  steel  ropes  and  the  blasting 
of  the  rocks  in  certain  difficult  places,  the  way  across  the  pass  could  he  reopened  as  a 
regular  means  of  communication  for  pedestrians. 

The  coolies  had  not  moved  a  single  step  the  whole  time.  We  saw  the  impossi- 
bility of  doing  anything  with  them,  and  determined  to  return.  We  spread  out  the 
wood  we  had  brought,  put  flour  and  other  things  we  did  not  want  to  take  back  upon 
it,  and  made  our  way  to  the  camp  with  the  firm  intention  of  coming  back  and  trying 
again  the  next  morning.  At  5.30  p.m.  we  left  the  foot  of  the  pass,  and,  roped, 
went  down  at  great  speed.  At  7.30  about  dusk  we  reached  the  entrance  to  the 
seracs,  when,  from  some  unknown  cause,  a  row  took  place  between  our  cook  and  a 
Balti,  the  former  losing  his  temper  and  hitting  the  poor  Balti  so  badly  on  the 
knee-ca]>  that  it  broke.  This  embarrassed  us  considerably.  Happily  the  moon 
cime  up,  and  after  a  good  denl  of  trouble  and  risk  we  reached  the  camp  at  last. 
To  calm  the  Balti,  we  were  obliged  to  make  the  cook  help  in  carrying  the  wounded 
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Id  Bpit«  of  the  splendid  weniher  nod  al!  ptucaution  takeo,  wc  hail  both  citigbi 
cotda,  I  fpent  tlie  day  in  walking  up  the  MQatngh  glacier  with  Mihad,  in  otict  lo 
lake  a  few  mop^huls.  Passing  the  Snake  glacier  the  barometer  brgan  lo  bU  rapidly, 
and  I  had  not  yet  readied  the  Tower  gkcier  before  a  stroDg  south-eaclerly  g»la 
began  to  blow,  la  a  short  time  the  sky  was  clouded,  and  quickly  I  turned  towatdt 
the  caiDp,  Snow  began  to  fall,  and,  feeling  that  we  oould  do  but  little  mors,  wt 
built  a  Btoue  man  (t)jrainid),  hiding  a  bottle  in  it  containing  some  uiDtes  on  oiu 
ascent.  The  next  morning,  the  snoWBt«nn  continuing,  we  were  compdled  to  letre. 
Not  knowing  enough  of  t)ie  weather  Conditions  so  late  in  the  year,  we  were  afraid 
of  getting  snoW'bound.  In  fact,  with  the  fresh  snowfall,  no  more  rock-olimbing 
could  be  attempted.  We  look  as  much  of  our  impedimenta  u  we  could,  being 
heavily  laden  ourselves,  and  lc(t  the  remainder  behind  in  the  larger  tent,  which  vm 
iiiod  firmly  with  Btones.  At  8  a.m.  we  started,  and  reached  Mual^fa  Sp»ngls  after 
50  iiiinutos'  walk,  crossed  the  scracs,  and  jiasped  Lung  Kb  af  10  30.     On  wo  iveut 


for  the  Baltoro  glacier.  How  glad  we  were  to  have  marked  our  track  by  small 
heaps  of  stones,  as  under  the  present  circumetances  we  should  not  otlierwiss  hare 
got  through!  At  1.15  p.m.  we  reached  Ordokas.  For  a  little  while  the  cl"Uiii 
allowed  us  a  peep  nt  the  rocky  needles,  now  covered  with  fresh  snow.  Bnt  soon  it 
became  worse  and  worse  again,  and  an  icy-cold  wind  blew  up  tha  valley.  Al 
3.50  p.m.  we  reached  Chober  Zechen,  went  around  the  lake  in  three-quarters  of  an 
hour,  and  arrived  at  Liligo  at  6.46  p.m.  On  the  morning  of  October  2  It  «ai  still 
'  snowing.  Leaving  Lilign  at  nine  o'clock,  we  arrived  in  Baltoro  camp  at  11.30  a.m. 
Here  we  met  with  the  rest  of  the  coolies  we  bad  left  behind.  The  Balti  told  us  that 
all  through  the  winter  the  enow  never  lies  here  for  any  length  of  time.  The  weather 
continued  to  be  of  the  worst.  At  noon  we  registered  37"  Fahr.,  instend  of  102°  Kahr. 
eight  days  ago.  If  there  was  a  proper tionnte  diSerence  on  the  Muatagh  pus,  the 
thermometer  there  ought  to  have  registered  —  33°  Fahr.  To  warm  ourselves  we 
built  another  stone  man  on  the  top  of  an  old  moraine  hill,  and  tbe  next  moniitig  vrt 
left  for  a  more  inviting  climate. 
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e  clouds  were  baDging  low  in  Ihe  valley,  and  it  looked  very  tbreateiiiag. 

■rting  at  8.30  a.m.,  we  walk«d  oa  the  stony  path  as  quickly  as  possible,  a  hitbg 

'"wind  eearcbing  us  through  and  tlirough.     We  passed  Bardumal  at  2  p.m.,  and  at 

6  o'clock  c^rosBed  the  torrent  that  comeB  out  of  the  Diiniordo  valley.     The  neit  day, 

after  four  hours'  walk,  we  entered  ABkole. 

After  the  lonely  mountiin  Bolitude  the  beauties  of  the  upper  Braldu  valley  were 

doubly  appreciated  by  ua.     For  hours  we  walked  across  cornfields  Idd  out  in  lerraceti, 

passed  numerouB  villages  wooded  with  poplars  and  withies,  hearing  from  below  the 

Doise  of  the  turbulent  Braldu  river  rushing  through  a  canyan,  and   looking   up 

^>>  the  sDow-covered  peaks  and  wild  glaciers — a  lovely   place,  the  Zennatt  of 

■jfte  fnture. 

^H     Arriving  at  Jummu  in  the  Sliig&r  valley,  wo  were  glad  to  God  a  raft,  of  which 

^IM  speedily  took  advantage.     Constructed  out  of  twenty^four  inflated  sheepskins  and 

^Ttept  together  by  wooden  laths,  it  was  steered  by  four  people  sitting  at  the  comers. 

At  7,30  a.m.  we  left  Jumrau,  and  at  3.30  p.m.  the  castle  of  Skardu  came  into  sight. 

Crossing  the  sluggish  waters   of   the  Indud,  we   entered   Skardu   near   the   jmlo 

^eround,  where  the  rajah  and  bis  jarly  were  indulging  in  the  game.    Near  the  filthy 

^Kptt-hoiue  we  pitched  our  tents,  making  preparations  for  our  way  back  across  tlie 

^Bhofai.     Up  to  now  the  road  was  clear,  but  aay  day  it  might  get  blocked  by  snow. 

^^^  On  the  morning  of  October  9,  1903,  riding  our  ponies,  we  followed  the  poplar 

^^tveouc  that  leads  out  of  Skardu.     Already  the  leaves  had  changed  colour  and  were 

r<illing.     We  looked  back  with  gratitude  to  the  Muatagh  chain  when  sttinding  on 

the  lop  of  Burji  La.     We  had  been  indeed  fortunate  enough  to  obtain  our  desire, 

and  coulil  never  forget  the  impressions  brought  home  with  us  of  this  glorious 

rnt*in  scenery. 


THE   DISTRICT  OF  JAEDEREN,   IN  SOUTH-WESTERN 
NORWAY.' 

By  O.  J.  H,  HOWARTH. 


This  paper  dcecribcs  the  most  notewortliy  of  ihe  very  few  districts  in  Norway 
BOW  having  a  coast-lino  practically  without  any  fjords  or  islands  thoi^h  evidence 
wit!  be  adduced  to  show  that  (liis  was  not  always  the  case.  This  is  the  district  of 
Jaederen,  a  district  little  vlsiteil,  wanting  in  the  scenic  attractions  of  tbc  fjord  coast 
and  the  mountainous  districts,  yet  possessing  iotcresU  quite  peculiar  to  itself.  We 
are  accUHtomEd  to  associale  the  physiography  of  Scandinavia  with  glacial  action  on 
the  grandest  scale.  But  in  few  olher  localities,  if  any,  does  the  effect  of  glacial 
action  so  cnmpletcly  dominate  every  othpr  feature  cf  the  country  as  in  Jaederen. 

Jaederen  is  in  the  south-west  of  Norway,  its  coastal  district  being  served  by  (he 
railway  running  southward  from  Stavanger.  In  (his  direclion  we  have  rome 
30  miles  of  absolutely  uubroken  tow  coast,  ss  unlike  the  Norwegian  coast  at  large 
as  could  be  imagined.  It  is  a  shingly  shore,  backed  by  a  gently  undulating  moory 
foreland,  full  of  peat-bigs,  and  extending  some  3  to  8  miles  back  to  the  hills  which 
rise  inland  abruptly.  Neit,  shortly  before  the  railway  reaches  the  village  of  Ogne, 
the  character  of  the  coast  abruptly  chonges.  There  are  still  no  islands  (save  a  few 
rocks),  but  the  coast  itself  beciimcs  rocky,  at  first  with  intervals  uf  sandy  bench, 
not  shingle,  and  ho  continues  until  in  the  neighbourhood  of  the  port  of  Egersund 
—  -the  coast  resumes  it8  normal  character,  protected  by  islands. 

The  transitional  piece  of  coast  belon:;s  to  (he  most  noteworthy  part  of  JoaJeren 


*  Abstract  of  paj^ei  read  at  the  British  Associatioii,  Section  K,  August  1, 19V7. 


6+4    THE  niSTRICT  OF  JAEDEREN,  IN  SOUTH-WBSTEBN  NORWAT. 

d'at  'ct  Tb'a  's  an  area  bounded  by  the  sea  and  the  low  foreland  on  the  on«  hu 
and  on  tha  other  by  i  eha  p  range  of  h  lb  on  the  n  rtb  and  alflo  by  h  gh  h  lis,  and 
approi  maUIy  by  the  B  kren  nver  on  he  oast  On  ani  beyond  iheM  bi  no- 
danes  we  bavo  the  hoaut  ful  and  typ  cal  seen  ry  of  Southern  Norwny  Bui 
with  a  these  hounda  e9  a  1  ib  completely  d  fferent  From  the  map  the  mpression 
s  gamed  of  low  h  1  a  r  a  ng  a  rounded  sem  aolatid  clumf  a  the  remarksUj 
atra  ght  valley  of  the  O^ne  r  ver  cu  t  ng  through  their  m  dal  many  1  ttte  lakes  and 
marshes  scattered  among  them  A  t  ally  prac  cally  the  whole  a  siL[!y  i 
tumbled  t  act  of  naked  ock  or  barren  moor  st  ewn  vr  h  boutders.  Rare  y  b  rs 
and  there  enough  so  I  baa  acoumulated  for  a.  Gttla  oopse  of  scnhby  oaks  to  grav 
hut  for  the  r«at   the  country  is  utte  ly  mhospit&ble     Occai  ooally  Iha  hilii,  or 


lather  great  maases  or  piles  of  rock,  stand  up  quite  boldly.  Perched  boulden  lie 
everywhere,  act  in  some  casea  in  well-marked  orderly  rows  running  di^jonatly 
ncroEB  the  present  general  trend  of  the  valleys,  following  the  lino  of  the  ice-floir  aa 
one  sees  it  laid  down  on  mapa  from  this  portion  of  the  great  Scandinavian  ice- 
sheet,  and  sometlmea  of  inuneoae  size  and  poiaed  in  remarkable  positions.  Ferhapi 
the  most  impresfive  feature  of  the  diatrict  ia  the  extraordinary  manner  in  which 
the  rocks  are  piled  and  riven.  For  eiample,  the  valley  cf  the  stream  tributary  to 
the  Ogne  river  which  draini  LintjQn  and  Helge  lakea,  ia  at  one  point  cniinlj 
blocked  by  boulders,  and  makes  its  way  through  a  cleft  between  tbem. 

It  bos  been  shown  that  the  coaat  ia  without  islands,  or  practically  fo.  But  the 
ialand  fence  clid  once  extend  thus  far,  and  this  bit  of  coast  which  haa  now  only  one 
smalt  and  ahallow  inlet  which  can  be  called  a  fjord,  namely  that  of  Sirevug,  hod 
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once  gereral  small  fjord«,  juat  as  has  the  ctiftst  further  Boulh.  At  the  wiiUiurn 
extreraity  of  the  low  foreland  the  lake  of  Bruvand  lies  quite  cIobb  to  the  sea. 
The  stream  draining  it  crosses  a  narrow  neck  of  land  Iraversed  by  the  railway  and 
the  road,  and  then  enters  a  large  lagoon,  scjiarated  from  the  sea  by  a  sand-dune, 
llrough  which  the  stream  cuts  a  ehifting  channel.  This  condition  of  affairs  u 
recent,  and  Bruvand  is  a  curiovis  lake;  the  seaward  half  very  shalJow,  with  a  sandy 
bottom,  the  luniwarJ  half  deep.  It  is  evidently  merely  a  blocked  inlet  of  the  sea. 
To  the  sonth  a  lofty  ridge  intervenes,  and  then  follow  low  marshy  or  sandy  tracts, 
with  rocky  eminences  eticking  up  out  of  them,  evidently  once  islands.  Then  we 
reach  the  more  extensive  lowland  in  which  the  village  of  Ogne  stands.  Thifi  tract 
bean  all  the  evidence  of  being  a  dry  inlet  j  for  cxamplo,  not  Tery  far  from  its  bead, 
t.<.  about  2  mile«  inland  from  the  sea,  there  is  a  eandy  beach.  This  inlet  was 
doubtless  in  part  filled  up  by  the  Ogne  river,  which  comes  down  heavily  charged 
with  sediment  whea  in  flood,  and  peat-atained  from  the  upland  marsbea.  The 
rirer,  in  fact,  seems  in  part  to  liave  filled  up  its  own  channel,  for  at  one  point  it 
does  not  flow  across  the  plain,  but  winds  round  between  what  muHt  have  been  the 
shore  of  the  old  inlet  and  an  ialand  close  off  it. 

Present  appearances  seem  to  abon'  that  we  have  tho  two  lakes  Bruvand  and 
Helgevand,  and  in  the  Ogne  plain,  but  csjiecially  iu  the  first  and  third,  an  interest- 
ing study  of  the  aame  physical  process  at  diSerent  points.  In  the  case  of  Bruvand, 
leaving  out  of  account  the  accidental  seaw.iri  iigoon,  wo  bare  a  small  Ijord,  now 
partly  dry,  but  occupied  at  its  upper  and,  as  usual,  itj  deeper  end  by  a  lake,  which 
dio,  as  has  been  said,  is  deep  at  its  bead,  but  very  shallow  at  its  lower  end,  and,  as 
a  whole,  pretty  certiinly  filling  up.  Now  the  Ogne  river,  debouching  into  what 
may  be  called  tho  old  Ogne  fjord,  is  a  much  larger  stream  than  (hat  which  feeds 
Bruvand,  and  would  have  already  filled  up  the  lake  which  appears  to  have  existed 
at  the  head  of  this  old  fjord  also.  The  sandy  coastal  tract  bordering  Ogne  bay 
merges  landward  into  a  flat,  fertile  aJUvJal  tract,  such  as  may  some  day  occupy  the 
present  poeition  of  Bruvand.  The  case  of  Uelgevand  is  probably  umilar  to  the  old 
Qords  of  Bru  and  Ogne  between  which  it  lies,  thuugh  it  is  a  bolder,  rockier,  and 
more  irregular  lake  than  Bnivaud ;  it  is  formed  of  two  main  tirms  lying  at  an 
acute  angle,  tho  upper  being  the  deeper,  while  a  (bird  arm  now  forme  resUy  a 
sepoxate  lake,  being  separated  from  the  others  at  their  point  of  junction  by  a  reed- 
choked  shallow  over  which  there  are  atepping-g tones.  This  therefore  would  have 
been  a  narrow,  ramifying  Qord,  whereas  those  of  Bru  and  Ogne  would  have  been 
wide  and  open.  Moreover,  it  may  be  observed  that  the  stranded  islands  alreftdy 
described  would  have  lain  mainly  off  the  mouth  of  the  old  Helge  fjord,  whereas 
the  mouths  of  Ogne  and  Bru  Ijorda  would  have  been  open  aa  the  wide-mouthed 
fjords  of  Norway  generally  are.  It  seems  that  one  can  diatinguish  these  two  types 
of  fjord  in  Norway  ;  we  may  contrast  tho  very  deep  type,  with  its  narrow,  island- 
guarded  mouth,  such  as  the  great  Nord  fjord,  and  Sugne  and  Uardanger  fjords,  and 
the  numerous  lesser  western  fjords,  against  the  open-mouthed  shallow  fjords,  such  as 
Cfaristiania,  or  thoac  east  of  the  North  Cape,  which  have  no  islands  outside,  but  may 
have  some  within.  Perhaps  Trondhjem  tjurd  is  transitional  between  the  two  types. 
But  the  river  is  not  the  only  cause  of  the  drying  of  the  Ogne  inlet.  At  many 
points  on  the  Norwegian  coast,  old  shore-linea  and  similar  phenomena  give  evidence 
that  the  land  is  rising,  or  has  risen,  and  the  fact  is  particularly  clearly  illustrated 
in  Jaederen  about  Ogne.  Here  we  have  (be  main  reason  for  the  stranded  iiilands 
along  the  shore,  and  the  absence  of  islands  oft"  the  coast,  and  also  tn  great  measure, 
no  doubt,  for  the  low  bogi^y  foreland  to  the  north.  Moreover,  one  can  read  the 
evidence  of  two  movements,  not  only  of  the  riucg,  but  of  a  previoue  sinking.  The 
heavily  glaciated  rocks  run  right  down  into  the  sea. 
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The  varied  character  of  the  different  parts  of  Jaederen  natorall/  has  a  striking 
influence  on  the  distribution  of  population.  Except  for  a  verj  few  small  Talley 
farms,  the  rocky  country  is  uninhabited,  whereas  the  low  coastal  district  imme- 
diately to  the  north  must  be  one  of  the  most  thickly  inhabited  tracts  in  Norway : 
unattractive  as  it  is,  it  is  dotted  with  farms  and  villages.  It  must  always  have 
been  so ;  the  district  has  yielded  a  large  number  of  early  traces  of  habitation ;  and 
it  is  a  fact  worth  noticing  that  about  the  twelfth  century  there  were  at  least  three 
churches  on  this  short  strip  of  coast,  and  they  were  founded  from  England.  Ogoe 
was  one  of  them ;  the  present  building  retuns  the  west  wall  of  the  old,  and  has  in 
it  an  Early  English  doorway,  and  other  remains  oi  the  same  period  haTo  be«i 
discovered. 


REVIEWS. 

EUROPE.! 

LlYEBFOOL. 

*  HiBtory  of  Liverpool.'    By  Ramsay  Muir.    Published  for  the  University  Press 

of  Liverpool  by  Williams  A;  Korgate.    1907. 

Mb.  Ramsay  Muib  has  approached  his  subject  in  the  right  spirit.  When  dealing 
with  a  city  so  great  and  so  modern  as  Liverpool,  one  is  inclined  to  be  a  little 
contemptuous  of  its  shadowy  beginnings.  In  1565,  after  some  five  hundred  yein 
of  existence,  the  population  was  only  seven  hundred.  There  seems  to  be  little 
connection  and  no  real  historical  relation  between  this  mediasval  village  and  the 
great  city  as  we  know  it  to-day.  Most  people  would  content  themselves  with 
attributing  the  rise  of  modem  Liverpool  to  its  splendid  geographical  position  in 
the  exact  centre  of  the  British  Isles.  But  Mr.  Ramsay  Muir  has  done  well  to 
devote  the  first  hundred  pages  of  his  book  to  the  mediaeval  period,  and  he 
emphasizes  adequately  Liverpoors  ceaseless  resistance  to  the  feudal  lords,  to  the 
king,  and  to  the  extravagant  claims  of  Chester.  These  events,  slight  as  they 
appear  in  comparison  with  those  of  modem  times,  are  not  only  of  antiquarian 
interest ;  they  are  vital  to  the  understanding  of  the  town's  later  vigour.  It  is, 
indeed,  no  extravagance  of  thought  to  trace  step  by  step  the  development  of  Liver- 
pool from  the  first  mention  of  the  place  in  Domesday  Book  to  the  year  1229,  when  the 
town  acquired  self-government — from  1393,  the  period  of  its  greatest  success  in  early 
times,  to  the  age  when  her  trading  ships  plied  ceaselessly  across  the  Atlantic 

Liverpool  begins  humbly  as  one  of  the  unnamed  half-dozen  small  clearings 
called  berewicks,  which  the  Domesday  commissioners  did  not  even  think  it 
worth  their  while  to  name.  A  small  tidal  creek  '*  entered  the  Lancashire  shore 
from  the  estuary,  and,  rimning  inland  in  a  north-easterly  direction  for  nearly  half 
a  mile,  enclosed  a  small  triangular  peninsula,  a  low  ridge  of  ground,  rising  gently 
from  the  north  until  it  reached  its  highest  point  (some  50  feet  above  sea-level)  at 
the  southern  point  or  apex  of  the  triangle,  overlooking  the  entrance  of  the  creek." 
This  creek  was  the  Liverpool  pool,  which  imtil  the  eighteenth  century  (when  the 
earliest  dock  was  made  out  of  its  mouth)  formed  the  dominant  feature  of  Liverpool 
geography,  and  was  probably  the  cause  of  the  creation  of  a  little  town  here.  The 
Pool  left  the  river  where  the  custom-house  now  stands,  and  its  course  is  marked 
by  the  line  of  Paradise  Street^  Whitechapel,  and  the  Old  Haymarket.  To  the 
south  and  east  of  it,  where  Lime  Street,  Church  Street,  Bold  Street  are  to-day,  the 
grounds  lay  waste  as  far  as  the  boundary  of  the  neighbouring  township  of  Toxteth, 
marked  by  the  line  of  Parliament  Street    To  the  north  and  west  of  the  Pool  lay 
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the  handful  of  mud  hovels  which  formed  the  berowick  of  Liverpool  Thoy 
probsblf  hf  Bomewhcre  about  tha  site  of  the  Town  HaU.  Hr.  Muir  goes  on  to 
trace  the  earliest  get^rapbical  featutea,  ideDtifyiog  them  with  modern  atroets 
or  buildiogt,  and  giring  ub  id  this  way  a  most  excellent  picturu  of  beginniDga. 

He  then  goes  on  in  a  few  brief  eeDteoces  to  diacusB  the  manoriat  government 
of  the  BGttlere  here  locnted,  calling  then  eerfp,  and  pointing  out  their  lowly  potilion 
ID  an  unceceBsarily  nnd  not  quite  scieotifically  enact  langiiBge.  Things  went  on 
in  this  way  until  1207,  when  King  John,  who  did  so  badly  for  the  country  at  large, 
tamed  the  obscure  hamiot  into  a  borough,  and  endowed  it  with  burghal  privUegex- 
OiiQ  would  like  to  know  whether  it  was  tlie  king's  enlightened  view  of  the  poarible 
development  of  Liverpool,  or  the  lord,  or  the  manorial  tenants  who  thuH  took  the 
first  slep  in  Ibo  recognition  of  future  greatness.  Mr.  Muir  Huggesta  that  it  was 
John's  conquest  of  Ireland  which  led  to  his  action  at  Liverpool,  but  we  think  ihoro 
waa  something  more  than  this,  for  the  designs  of  laying  out  tha  now  borough  were 
deSntte  and  complete,  and  wore  obviously  the  result  of  care  and  thought.  It  was 
at  once  constituted  a  free  pott.  Mr.  Muir  shows  in  an  eiccedingly  usefnl  wny  that 
its  development  as  a  port  was  dejiendent  upon  two  factors — first,  the  close  environ- 
ment of  an  extensive  mduslrial  centre ;  and,  secondly,  the  natural  facilities  for 
harbourage  and  protection  to  shipping.  It  ia  a  mistake  to  Buppose  that  the  latter  is 
the  only  factor  needed  in  a  port.  Until  the  fir&t  was  secured,  Liverpool  was  in  a 
very  poor  way.  It  was  only  when  both  were  secured  that  she  became  greaX.  This 
lesson  is  important  in  many  ways  at  the  present  moment,  for  SouthampEon  and 
Dover  are  repeating  the  same  experience,  and  we  witness  bow  great  natural  odvao' 
tages  are  oount«rt>aUaced  by  economic  disabilities. 

But  commerce  alone  doea  not  promise  a  very  inspiring  memory.  The  citizen 
who,  in  contemplating  the  history  of  Liverpool,  can  boast  of  nothing  but  the  great 
increase  of  population  and  the  colossal  heaping  up  of  wealth,  has  no  sympathy  with 
A  higher  ideal,  and  cun  be  no  sharer  io  the  ne^r  lino  of  development  which  his  city 
haa  taken.  The  fame  of  Aihens  rests  higher  than  that  of  Carthage,  and  Liverpool 
herself  recognizes  the  fact.  The  city  whicl  at  the  present  moment  is  engaged  in 
erecting  a  great  cathedral  and  a  great  university  is  no  mere  aggregation  of  un- 
cultured employers  and  discontented  employees.  A  now  on  haa  diwncd.  In 
1882 — after  much  opposition — the  university  college  was  opened  in  a  diaused 
lunatic  asylum  in  the  midst  of  a  slum  district.  Now,  by  the  cordial  support  of  tbe 
city  and  the  moat  generous  private  endowments,  this  insignificant  b^ioning  has 
grown  into  a  fully  organized  and  indaj«ndect  university,  and  has  taken  its  place 
amongst  the  great  seats  of  learning  of  iho  world.  No  surer  sign  of  the  new  century 
is  visible  in  England  ;  no  greater  evidence — if  any  is  needed — that  Liverpool  is 
kbreast  of  the  tim^ 

A  uaiveisity,  however,  is  not  a  wholesale  remedy  fur  all  sorts  and  conditions  of 
evils;  and  Livcr[iool,  like  nil  great  cities  of  to-day,  must  spend  an  incalculable 
amount  of  energy  and  money  in  tackling  the  abuses  which  prevail  within  her 
jurisdiction.  Ur.  Muir  empbasiKes  tliu  evils  especially  characteristic  of  Liverpool, 
and  says  enough  of  such  matters  to  show  that,  however  busy  the  city  of  Liverpool 
has  been  in  tbe  past,  she  has  greater  and  more  difficult  tasks  yet  to  undertake. 

Ur.  Muir  dedccibes  nud  illustrales  several  of  tbe  most  important  topographical 
features,  namely,  Liverpool  Tower;  ihe  old  Custom-house;  Liverpool  io  the 
Seventeenth  Century ;  Liverpool,  from  Duke  Street ;  London  liaad  and  the  Gallows 
Mills ;  the  Old  Dock  and  Custom-house  ;  the  Old  Fort  on  the  North  Shore ;  Lord 
Street — all  of  these  are  W.  G.  Hurdman'a  drawings,  which  wore  based  on  earlier 
material  of  the  eighteenth  century.  Tbe  most  inltreatins  of  the  otliers  are  Liver^ 
pool  Caatle  ("  an  attempt  to  recover  the  plans  of  the  Castle  of  Liverpool,"  by  the 
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late  Edward  W.  Cox) ;  the  Tower  and  Old  St.  Nicholas  (c  1760) ;  Shaw's  Brow 
and  St.  Qeorge*8  Hall  (1849) ;  the  coDJectural  map  of  LiTerpool  in  the  tont' 
teenth  century  ;  map  of  Tozteth  Park  (1769) ;  and  the  map  of  Liverpool  in  1725^ 
These  illustrations,  drawn  from  original  sources,  are  additions  of  conaiderable 
value  to  the  hook. 

Altogether  Mr.  Muir  travels  over  his  ground  most  admirahly.  His  care  for 
detail  does  not  mislead  him  in  the  grasp  of  great  essentials,  and  we  read  througli 
his  chapters  with  considerable  interest.  They  deal  with  the  Berewick  of  Liverpool, 
1066-1207 ;  the  Foundation  of  the  Borough,  1207-1229 ;  the  Baronial  Lords  of 
LiTerpool  and  the  Building  of  the  Castle,  1229-1399  ;  the  Life  of  Liverpool  daring 
the  Middle  Ages ;  the  Anarchy  of  the  Fifteenth  Century ;  the  Age  of  the  Tudors, 
1485-1603 ;  Trade  and  Society  in  Tudor  Liverpool ;  the  Beginnings  of  a  New 
Growth,  1603-1642 ;  the  Three  Sieges,  1642-1660 ;  the  Beginnings  of  Modem 
Liverpool,  1660-1700 ;  Rising  Prosperity,  1700-1766;  the  Slave  Trade,  1709-1807; 
the  Age  of  Wars  and  Privateering,  1756-1815 ;  Inventions  and  Commercial  Ad- 
vance, 1760-1835;  Civilization  in  Liverpool,  1760-1835;  and  the  Nineteenth 
Century,  1835-1907.  There  is  a  fairly  good  index,  and  a  useful  note  on  the 
authorities  used. 

L.  G. 
The  Shores  of  the  English  Channel. 

*  Les  Falaises  de  la  Manohe.'    By  Jules  Girard.    Paris :  E.  Lerooz.     1907. 

M.  Girard  describes  the  shores  of  the  south  side  of  the  English  Channel  in  a 
very  interesting  way,  without  too  much  of  topographical  detail,  but  constantly 
keeping  in  mind  the  processes  of  coast  erosion  which  they  exemplify.  Perhaps 
the  author  is  at  his  best  when  treating  of  the  noble  chalk  clififs,  which  are  so 
conspicuous  features  of  this  coast.  He  analyzes  their  characters,  pointing  out  how 
the  structure  and  composition  of  chalk,  together  with  the  action  of  tides,  storms, 
*8hore  currents,  winds,  and  weathering  generally,  explain  the  varied  scenery. 
Beautiful  illustrations  from  actual  photographs  are  given,  and  are  in  themselves 
a  rich  set  of  object-lessons.  To  English  readers  the  work  also  is  of  value  as  a 
guide  to  the  development  and  history  of  our  own  shores ;  those  familiar  with  the 
white  cliffs  of  Albion  will  have  no  difficulty  in  recalling  instances  which  correspond 
exactly  to  those  adduced  from  the  French  coast.  A  long  chapter  U  devoted  to  the 
loss  and  gain  of  land  by  the  operations  of  the  sea — a  question  which  is  at  present 
engaging  the  attention  of  a  royal  commission  in  England — and  it  is  pointed  out 
that  so  long  as  the  sea-level  remains  constant,  as  it  seems  to  have  been  for  a  con- 
siderable time,  the  loss  at  one  place  about  equals  the  gains  at  another.  The  rapid 
obliteration  of  old  harbours  and  the  difficulty  with  which  many  of  the  modem  ones 
are  kept  open  are  also  the  subject  of  some  interesting  remarks. 

J.  S.  F. 

ASIA. 

MOAB. 

*  Arabia  Potriea.    I.  Moab.'    By  Alois  Musil.    lUustraled.    Pp.  xxiii.  and  448. 
Vienna :  A.  Holder  (for  the  Vienna  Academy  of  Sciences).    1907. 

The  appearance  of  yet  another  work  claiming  to  give  an  exhaustive  description 
of  Arabia  Petraea  can  only  occasion  regretful  surprise.  Why,  one  inevitably  asks, 
was  not  the  author^s  material  embodied  in  the  great  work  of  Brunnow  and  Domas- 
zewski,  which  was  published  long  after  Dr.  Musil's  journeys  were  ended  ?  Why, 
if  that  were  impossible,  does  the  latter's  book  appear  now,  as  if  *  Die  Provincia 
Arabia'  did  not  exist?  There  is  a  reference  to  Brunnow  and  Domaszewski*s 
work  in  Dr.  Musil's  pre&ce,  but  no  account  is  taken  of  it  in  his  text.    Nothing 
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U  ouittod,  because  it  has  bean  daacribcd  nireaily  in  'Die  Provincia  Arabia;" 
nothing  ie  ahortoned,  and  very  lililo  is  added.  To  all  intenta  and  parpoBW,  Dr. 
Moail  aims  at  doubling  the  earlier  book.  His  preface  reveals  the  Tact  that  the 
more  reasonable  and  useful  oourea  had,  indeed,  been  suggested  to  hini,  and  that  he 
was  at  one  time  in  negotiation  with  Dr.  Brunnov ;  but  the  negotiation  was  broken 
off,  it  is  not  said  why.  If  individual  or  national  amour  jirojire  inflaenced  the 
decision,  it  ia  much  to  be  regretted  for  everybody's  Gate. 

Dr.  Musil  went  to  the  Holy  Land  as  a  theological  student  in  1895,  and  travelled 
beyond  Jordan  tor  the  first  time  in  the  following  year.  Batwoan  that  date  and 
1902  he  wandered  widely  io  southern  Syria,  exploring  chiefly  the  dislricta  of  Petra, 
tlie  Hauran,  Moab,  and  Aramon,  but  going  as  far  afield  as  Tadmor  on  the  oast,  and 
Jobel  Aneariyeb  on  the  north.  He  acquired  a  thorough  knowledge  of  Arabic, 
and  learned  the  ways  of  the  trans- Jordanio  tribes,  and  thus  was  enabled,  in  IH08, 
U>  discover  the  JntereEtiog  paintings  of  Eusejr  'Amrs,  which  he  has  published  in 
a  separate  volume.  Gradually  increasing  bis  survey Ing-plent,  he  succeeded  in  Iho 
end  in  making  a  new  map  of  Arabia  Patrteo,  in  which  many  of  the  blanks  of  the 
Palestine  Survey  are  filled  up. 

The  pre^nt  volume  ia  mainly  a  reoord  of  routes,  with  views  (usually  very 
good)  and  brief  descriptions  of  the  main  wayside  features.  The  intereat  is 
chiefly  antiquarian,  as  is  inevitably  the  case  with  almost  all  books  on  the  trans- 
Jordan  country;  and  it  ia  rather  to  ancient  than  to  modem  geography  that  the 
author  contributes.  His  map,  however,  is  a  very  careful  and  welcome  piece  of 
cartographical  work.  Dr.  Muail  is  a  fitstrata  eiplorer,  thoroughly  qualified  by 
preliminary  trainiDg,  indefatigable  and  accurate  in  the  field;  and  no  surrey  made 
by  bira  would  be  superfluous.  Our  only  regret  ia  that  there  should  be  two  books 
oo  one  r^ion,  largely  repeating  one  another,  made  out  of  materia!  which,  thrown 
into  one  melting-pot,  had  made  a  greater  book  than  either, 

SiSAI. 

'  Die  Halbinael  dei  Sinai  in  ihtec  Bedentung,'  etc.  By  Prof.  Dr.  E,  Dagobert  Schoen- 
feld.  Map  ami  ItlmlTalioM.  Pp.  viii,  and  196.  Berlin:  Dietnoh  Roimcr.  1907. 
Price  8  mart'. 

This  book  is  baaed  on  a  journey  made  in  1903  from  Egypt  to  the  Catherine 
monastery  in  Sinai,  and  thence  northwards  by  Nakhle  to  Hebron  in  Palestine. 
Tlio  author.  Dr.  Dagobert  Schuenfeld,  had  had  previous  exi>erience  of  Arab  travel 
both  in  Barbary  and  in  the  nnrthern  Sudan.  The  object  of  his  book  is  mainly  to 
support  traditional  and  pre-oritical  views  of  the  Israelite  wandering.  The  first  part 
of  his  journey  led  the  author  over  beaten  tracks,  the  second  part  through  a  region 
of  little  interest.  The  whole  did  not  show  him  enough  of  the  peuinsola  to  enable 
him  to  make  any  notable  addition  to  our  knowledge  of  it.  How  far  he  rehabilitates 
old  identifications  of  the  stations  in  the  Wandering  we  must  leave  to  otliers  to 
decide.  The  style  has  a  tendency  to  inflation,  and  the  author's  interest  lies  too 
in  trivialities  and  personal  matters. 

The  Imperial  Qaietteer  of  India :  The  Indian  Empire.'  Vols.  1,  3.  and  4, 
Clarendun  Prcea.  1907.  I'Hce  6.,  net.  eaeh  bi(. 
It  is  doubtful  whether  any  work  descriptive  of  a  an^Xe  country,  in  the  political 
dense,  has  ever  been  conceived  and  carried  out  on  the  tcale  of  the  Gazetteer  of  India, 
the  general  scheme  of  which  was  devised  and  set  in  operation  by  tlie  late  Sir  William 
Uunter  nearly  forty  years  ago.  It  may  be  added  that  no  country  needs  a  work  of 
reference  of  this  sort  more  than  India,  which  contains,  probably,  the  maximum  of 
variety,  both  ethnical  and  jihysicii!.  The  foundation  of  the  whole  undertaking  is  a 
No.  VI,— December,  1907.]  2  r 
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very  complete  account  of  each  District,  and,  as  far  as  infonDation  is  aTailaUe,Ql 
each  State.  In  some  cases  this  was  prepared  by  aa  experienced  local  official  for  eidi 
unit  independently,  on  the  lines  set  forth  in  the  general  sdieme ;  elsewhere,  tiM 
collection  of  materials  and  .their  subsequent  compilation  were  entmated  to  a  un|^ 
editor  for  the  whole  province.  For  current  use  in  India  itself,  it  is  this  part  of  the 
work  which  ia  of  the  most  practical  importance,  and  many  an  official,  posted  to  a 
pa*t  of  the  country  with  the  geography,  products,  population,  and  languages  of 
which  he  is  unfamiliar,  has  been  deeply  grateful  for  the  knowledge  thus  imparted, 
and  also,  perhaps,  for  many  a  pleasant  hour  of  solitary  camp-life,  spent  in  the  penuil 
of  volumes  both  interesting  and  often  of  high  literary  and  scientific  Talue.  The 
topographical  and  historical  cream  of  this  Provincial  series  was  then  skimmed  off 
into  the  Imperial  compilation,  with  the  addition  of  the  general  sketches  oontrilmted 
by  the  accomplished  editor  himself.  The  first  edition  of  the  latter  aeries,  in 
nine  volumes,  was  issued  in  1881,  followed,  six  years  afterwards,  by  one  in  fourteen 
volumes.  Much  has  been  learnt  and  much  has  happened  in  the  last  twenty  years, 
so  it  is  not  to  be  wondered  at  if  that  number  has  now  grovn  to  twenty-six. 

To  readers  in  this  country,  the  (Gazetteer  is  chiefly  known  through  the  general 
summary  entitled  '*  The  Indian  Empire,"  which  Sir  William  Hunter  was  happily 
inspired  to  publish  separately  in  1893,  and  which,  though  deprived  by  its  bulk  of 
the  claim  to  be  considered  a  handbook,  has  ever  since  its  publication  been  the  vad$ 
mecum  of  the  cold- weather  tourist,  and  the  popular  source  of  information  about 
India  amongst  inquirers  at  home.  The  work  under  review  is  the  expansion  of  this 
volume  of  850  pages  into  four,  of  between  500  and  600  pages  each.  Those  already 
published  are  respectively  entitled  Descriptive,  Economic,  and  Administrative. 
The  second  volume,  dealing  with  the  History,  is  not  yet  out,  and  the  editor,  Mr. 
J.  S.  Cotton,  observes  in  bis  general  Preface,  that,  whilst  the  rest  of  the  work 
has  been  completely  rearranged  and  rewritten,  the  portion  relating  to  the  history 
of  the  British  connection  with  India,  into  which  his  predecessor,  as  is  well  known, 
threw  some  of  his  very  best  work,  will  be  reproduced  almost  untouched.  The 
great  expansion  of  the  treatment  of  the  different  subjects  has  led  to  the  substitution 
of  signed  monographs  by  specialists  for  the  concise  summaries  by  the  editor,  which 
forme  d  the  earlier  work.  This  plan  has  its  merits,  in  that  the  statements  made  go 
forth  with  all  the  weight  of  recognized  experience,  and,  at  the  same  time,  since 
no  single  individual  '*  knows  India  "  in  its  vridest  sense,  the  colouring  imparted  by 
extensive  provincial  knowledge,  or  by  strong  personal  views  upon  subjects  not 
altogether  beyond  controversy,  can  be  duly  discounted,  if  it  chance  to  have  intruded 
into  the  narrative.  It  is  not  to  be  inferred  from  this  last  remark  that  the  bias  in 
question  is  other  than  exceptional,  merely  that  it  is  not  entirely  absent  from  the 
text.  It  is  possibly  to  the  relegation  of  the  subjects  to  different  hands  that  may 
be  ascribed  the  difference  in  the  dates  up  to  which  the  statistical  information  is 
incorporated ;  but  the  editorial  portion  of  the  respective  chapters  generally  quotes 
more  recent  figures,  and  the  whole  may  be  considered  up  to  date,  as  is  only  to  be 
expected  from  a  highly  efficient,  albeit — ^according  to  Mr.  Morley — a  somewhat 
"  soullci^s  "  bureaucracy. 

The  wide  field  included  under  the  heads  of  Economics  and  Administration 
scarcely  come  within  the  scope  of  this  review.  Just  now,  however,  it  is  worth 
while  to  call  attention  to  the  accounts  herein  given  of  the  place  occupied  by  the 
village  organization  in  the  life  of  the  Indian  masses,  and,  again,  to  that  of  the 
position  and  responsibilities  of  the  Collector  or  head  official  of  the  district.  In  the 
remarkable  detachment  of  the  former  from  the  general  currents  of  political  develop- 
ment, and  in  the  emlxxliment  in  the  latter  of  the  personal  authority  upon  whidi 
British  infiuence  has  hitherto  rested,  are  found  keynotes  which  are  too  liable  to 
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become  inandibie  amidtit  th«  hum  of  tha  modern  citj  and  ths  Ksrcely  ]ees  con- 
tinuons  oiitpouringB  of  legialalivo  CounoilB  and  the  like.  In  the  firat  or  descriptive 
volaiue  will  be  found  the  matter  most  germane  to  the  interests  of  this  JouvtkiI. 
Mr.  Cotton  tihould,  in  the  lirat  place,  be  congratulated  upon  the  excellent  map  ba 
has  secured  from  Mr,  Bartholomew,  which  ia  up  to  date,  clearly  printed,  and  not 
overcrowded  with  place-namesi.  The  geographical  part  of  Ihe  Gazetteer,  with  which 
the  work  opene,  is  from  the  hand  of  Sir  T.  H.  Hoidich,  aod  ia  derived  msiDlf  from 
his  larger  work  on  the  Bubject,  which  was  reviewed  in  thia  Journal  in  1905.  It  ii 
uunecesear]',  therefore,  to  say  that  the  treatment  is  adequate  throughout,  He  doe* 
not  limit  the  title  India,  it  may  be  noted,  to  the  territory  south  of  the  Himalaya, 
but  applies  it  to  the  mouotaios  and  plains  to  tbs  north,  eaat,  and  west  of  that 
sjateoi,  making  it  co-extensivo,  in  fact,  with  the  sphere  of  British  iofluence  in 
that  portion  of  Asia.  In  so  duing  he  m  undoubtedly  right,  as,  in  addition  to  the 
political  considerations  involved,  ntodern  geology  and  meteorology  both  point  1o 
tliis  expansion  as  denoting  the  true  barrier  between  India  and  the  rest  of  Asia. 

The  chapters  on  the^e  two  subjects  are  written  by  Mr.  Holland  and  Sir  John 
Eliot  respectively.  India,  says  the  geol(^ist,  is  emphatically  the  land  of  paradox, 
from  the  point  of  view  of  hia  special  branch  of  science,  and  in  the  description  hero 
given,  the  author  does  bis  beat  to  correlate  the  features  of  the  two  main  divisions 
of  the  country  with  the  equivalent  stages  in  the  European  standard  scale.  In  tha 
course  of  this  attempt  he  introduces  a  series  of  group-names,  which  appear  from 
a  footnote  to  have  been  adopted  by  the  consensus  of  Indian  geologists.  It  is  open 
to  question,  however,  whether  terms  primarily  belonging  to  philology,  such  ns 
Dravidian  and  Aryan,  are  quite  appropriate  to  geological  phenomena,  especially 
as  in  the  tract  knowo  linguistically,  and  in  a  secondary  sense  ethnically,  ma 
Dravidian,  there  ia  said  to  be  no  trace  of  the  foBsiliferous  strata  for  which  this 
name  is  proposed  by  the  geologists.  Nor,  again,  is  the  chronological  sequencs 
implied  by  the  application  of  the  term  Aryan  to  the  later  formations,  from  Cud- 
dalore  and  Burma  to  the  Himalaya  and  Baluchistan,  easily  recognizable.  Piir^ns, 
it  is  trne,  colloquially  connotes  ago  in  the  present  day,  but  tha  term  is  already 
allocated  to  literature  of  a  date  far  |more  modern  than  that  generally  known  as 
Aryan.  How  much  of  India  is  peninsular  and  how  much  continental  seems  to  be 
an  open  question.  In  the  geological  as  in  the  geographical  chapter,  all  south 
i)f  the  Himalaya  is  accounted  i<euiiisular.  Meteorologically,  however,  that  term 
applies  only  to  the  portion  south  of  the  Tindhya,  and  this  subdivision  seems  to 
bo  supported  by  ethnography  and  history,  which,  allowing  for  the  nsual  belt  of 
intormediate  conditions,  point  to  the  differentiation  of  Gangetic  or  Continental  India 
from  the  well-Jefined  triangle  tapering  southwards  from  it.  The  sixty-Gve  pages 
on  botany,  by  Sir  J.  D.  Hooker,  are  a  welcome  substitute  for  the  couple  of  pap;es 
to  which  the  subject  was  restricted  in  the  earlier  edition,  and  the  same  may  be 
said  of  the  chapter  on  Zoology  by  the  late  Dr.  Illanford,  which  shows  a  similar 
advance  upon  its  predecessor.  The  Population  is  dealt  with  by  Mr.  Oait,  probably 
the  best  authority  in  India,  with  all  the  eiperience  of  two  Censuses  to  gnide  him. 
Dr.  Orierson,  who  writes  the  account  of  the  Languages,  is  the  head  of  the  Linguistic 
Survey,  but  might  more  correctly  be  described  as  the  survey  itself,  for  the  greater 
part  of  tha  work  is  bis.  Keligions,  too,  are  as  comprehensively  treated  by  Mr. 
Crooke  as  can  be  done  witbin  the  space  of  about  forty  pages.  The  value  of  the 
work,  M  a  whole,  has  been  incalculably  enhanced  by  this  more  liberal  Ireatmeat 
of  ita  principal  subjects,  and  far  more  exacting  personages  than  the  "  ordinary 
reader"  will  find  that  they  need  not  go  beyond  it  for  all  the  information  they  are 
likely  to  require  about  the  Indian  Empire. 
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AMERICA. 

Ethkoloot  or  British  Ck>Ln]iBiA. 

*  The  Native  Baoes  of  the  British  Empire.  Britiih  Korth  America.  I.  The  F«r  ^Xni, 
the  Home  of  the  Salish  and  Den^.'  By  G.  Hill-Tout  Londoa  :  Gonitable.  1907. 
Pp.  xiy.,  2G3.    Size  9x5  inches.    Price  6a. 

The  task  of  describing  the  Salish  and  D^n^  tribes  of  Britisb  North  America  conU 
not  have  been  entrusted  to  safer  hands  than  those  of  Mr.  Hill-Tout,  who  lives  in 
Britii^h  Columbia,  and  for  a  long  time  baa  spent  a  part  of  every  year  among  the 
Indians  of  the  country.  His  work  is  already  well  known  to  anthropologists,  his 
linguistic  studies  being  particularly  yalnable.  Knowing  the  people  bo  well,  Mr. 
Hill-Tout,  in  the  book  under  notice,  has  succeeded  in  giving,  without  going  into  too 
great  detail,  a  most  readable  and  at  the  same  time  valuable  account  of  the  manners, 
customp,  and  physical  characters  of  the  Salish  and  D^n6  peoples.  The  physical 
character  of  the  natives  is  particularly  interesting,  as,  while  some  of  the  Indians  tre 
of  the  regular  North  American  cast  of  countenance,  others  approximate  to  a  Mod- 
goliau  type.  Generally  it  is  the  coastal  group  which  is  more  distinctly  Mongoloid, 
and  this  perhaps  is  only  what  would  be  expected.  Mr.  Hill-Tout  is  f  articnlarly 
good  in  his  chapters  on  technology  and  sodal  customs,  but  where  all  is  good  it  is 
diflicult  to  pick  out  any  part  for  especial  praise.  The  net  result  is  an  admirable  and 
(sympathetic  account  of  a  most  interesting  people. 

The  illu8t rations  are  excellent,  but  it  is  a  pity  that  the  publishers  could  not  hive 
Aceu  their  way  to  give  a  better  map.  In  a  book  dealing  with  two  only  of  the  Indiin 
peoples,  and  those  two  among  the  moet  westerly,  it  is  unnecessary  that  the  mip 
should  ehow  the  position  of  all  the  linguistic  stocks  of  British  North  America.  A 
map  of  Western  Canada,  which  could  have  been  produced  on  a  larger  scale,  would 
have  been  far  more  useful.  It  is  also  unfortunate  that  the  titles  on  the  cover  tre 
not  the  same  as  that  on  the  title-page.  To  call  the  book  '  British  North  America' 
on  tlio  back,  and  *  North  America '  on  the  side,  both  titles  being  insufficient,  is  not 
only  inconeifltent,  but  misleading. 

Peru. 

'  The  An<loB  and  the  Amazon.  I^ifo  and  Travels  in  Porn.'  By  C.  Reginald  Enock, 
F.u.G.s.      London:    Fisher  Unwin.      1907.     Pp.  370.      Map$  and  UluttraiioM. 

J'rire  2U.  net. 

The  author  of  this  work  is  a  young  mining  engineer  who  has  travelled  over 
various  parts  of  Peru  to  report  upon  the  mineral  products  in  several  mining  centres. 
Mr.  Enock  is  an  accomplished  traveller,  an  excellent  observer,  a  daring  explorer, 
and  one  who,  while  noticing  the  physical  aspects  of  the  regions  through  which  he 
travels,  is  also  alive  to  the  halo  of  romance  that  covers  and  surrounds  them.  A 
traveller  without  imagination  loses  more  than  half  the  pleasure  and  interest  of  his 
journey8.  But  with  that  gift  Mr.  Enock  is  richly  endowed,  and  to  it  we  are 
indebted  for  his  picturesque  descriptions  of  scenery,  and  for  the  reflections  arising 
from  a  contemplation  of  the  magnificent  works  of  nature  with  which  he  was 
surrounded. 

The  author  appears  to  have  resided  longest  in  the  yery  interesting  Andean 
valley  known  as  the  Callejon  de  Huaylas,  whence  he  undertook  excursions  into  the 
valUy  of  the  Marafion.  He  also  made  a  gallant  attempt  to  ascend  the  lofty  peak  of 
HuaEcaran.  The  chapters  describing  these  journeys  are  the  beat  in  the  book ;  but 
there  are  others  which  will  be  valuable  to  future  travellers,  espedally  if  they  are 
connected  with  mining  investigations.    There  are  chapters  which  give  details 
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tMpectiiig  the  mineral  weallh  uf  Peru,  and  uneful  hints  on  equipment  iLiid  arrange- 
meute  fur  journeys  in  Ihe  Andes. 

The  accounts  of  Incarial  ruins  actually  visited  by  the  author  are  exceedingly 
interesting.  Chavin,  aa  Mr.  Enoch  truly  remarks,  calls  for  closer  and  more  detailoil 
exftminHlion.  He  gives  a  photograph  of  the  very  intricately  carded  stone  of  Gbavin, 
now  at  Lima,  upon  which  much  has  already  been  written,  and  which  forms  an 
important  link  in  a  chain  of  eTidcnce.  The  onginal  plate  illustrates  the  learDud 
jiaper  on  llie  slone  of  Chaviu  hy  Don  Jobp  Toribio  Bolo  (Lima,  1900).  The  author's 
visit  to  the  ruins  of  Huanuoo  has  resulted  in  oae  of  the  bent  existing  accounCd  of 
thode  remarkable  ediSces.  The  ruioF,  with  the  remains  of  columns,  at  lucabuau 
have  already  been  fully  described. 

Mr,  Enock  appears  to  have  made  three  other  expeditions — one  along  the  ooaat 
north  of  Mollendo,  visiting  the  valleys  of  Camana  and  Ocoiia ;  another  to  the 
famous  qulcksiirer-mines  of  Huaac&velica ;  acil  a  third  to  «ee  the  gold-mines 
of  Aporonm  and  I'uto.  In  his  coast  Journeys  he  gives  a.  good  description  of  the 
d«eett  meJanai,  though  he  cannot  be  complimented  oa  the  illustration.  His 
deacriptiuns  of  the  Uorjlm  or  fan-shaped  deposits  at  the  openings  of  mountjiin 
gorges,  and  of  the  appearance  of  an  authelion,  deserve  attention.  The  journeys  to 
HuaDcavelica  and  Canivaya  appear  to  have  been  rery  hurried,  and  his  more  detailed 
reports  of  the  mines  of  those  regions  are  presumably  conGdential. 

It  is  pleasant  to  read  Mr.  Knock's  kindly  and  generous  appieciation  of  tlie  g'x<d 
i|ualit)es  of  the  Peruvian  Indians.  He  has  a  favourable  word  for  their  industry  as 
agriculturatuts,  as  well  as  for  their  skill  in  the  production  of  textile  fabrics  und 
cleverly  designed  potl«ry.^Of  a  poetical  and  imaginative  habit  of  thought,  the 
Indians  are  fond  of  music  and  of  singing  their  love  ditties  and  ijararies.  They  have 
good  qualities,  as  Mr.  Knock  testifies,  and  ire  hospitable  and  faithful  when  their 
confidence  Is  once  gained, 

A  great  part  of  this  portly  volume  is  occupied  with  oitracts  from  works  on 
liiCA  civilization,  ou  the  Amaz^oniuu  Indians,  and  other  subjects  with  which  the 
author  is  not  personally  acquaii^ted;  and  tt  was,  we  think,  a  mistake  to  <lerive 
all  his  information  respecting  the  Incas  from  an  author  of  the  eighteenth  century, 
ioetead  of  going  to  the  origloal  authorities,  which  are  now  easily  accessible  both 
in  Spanish  and  English.  But  for  the  chapters  containing  Mr.  Knock's  personal 
observations  and  his  own  oi|>eriencus  we  have  nolhiiig  but  praise. 

The  map  which  accompanies  Mr.  Enock's  hook  is  iuaccuraie,  especially  as  regards 
the  course  of  the  river  Faucartambo,  yet  no  doubt  it  is  based  on  the  latest  avail' 
able  information.  This  is  one  more  proof  of  the  urgent  need  there  is  for  ihu 
prq«ration  of  an  authoritative  map  of  the  eastern  slopes  of  the  Peruvian  Andes. 


By   Arthur   Kitsi 


P  GENERAL. 

Life  or  Caitain  Cook. 
'Ckptain  .lames  Cook,   r.h,,   r.ii.B,,  "Tho   CireuniBavigatar." ' 

I-ondon:  Murray.  1907.  Mapi  and  llltflraHiint.  i'n'iy  15'.  nrf. 
The  appearance,  in  this  volume,  of  a  connected  narrative  of  the  tifo  of  the 
greatest  English  navigator  is  to  be  heartily  welcomed.  Strange  as  it  may  ap{-ear,in 
view  of  the  copious  literature  on  the  subject,  such  an  account,  based  on  thu  most 
trustworthy  first-hand  documents,  has  never  before  existed,  most  writers  liaving 
been  content  to  copy  the  often  inaccurate  '  Life,'  hy  Rippia,  or  the  narratives 
by  Havrkesworth  and  Douglas,  which,  as  is  well  known,  were  intcrlardud— 
esjiecially  the  former — with  the  personal  opinions  and  reflections  of  those  editors. 
Hr.   Kitson  has  applied  himself  to  all  the  available  original  sources,  inoludiog 
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the  Admiralty  papers  preserved  at  the  Beoord  Office,  and  by  a  judidous  use  of 
published  material  as  well,  has  for  the  first  time  placed  in  a  true  light  the  whole 
career  of  the  navigator,  so  far  as  data  exist  for  the  portrayaL  The  amount  oC 
careful  labour  expended  on  the  work  must  have  been  very  great,  and  the  author 
has  evidently  spared  no  pains  to  make  the  result  as  complete  and  accurate  as 
possible.  He  has  been  able  to  correct  in  many  particulars  the  somewhat  imagini- 
tive  accounts  of  previous  writers,  especially  with  regard  to  the  earlier  part  of 
his  hero's  career.  As  regards  the  three  voyages  on  which  the  navigator's  title 
to  fame  must  mainly  rest,  the  actual  corrections  in  matters  of  &ct  are  not,  perhaps, 
BO  [nimierous,  or  at  least  not  so  obvious,  and  a  detidled  comparison  with  previous 
narratives  would  be  necessary  to  bring  many  of  them  to  light.  In  this  part  of  the 
book  the  author  confines  himself  mainly  to  a  straightforward  narrative  of  events, 
and  restricts  the  work  of  commentator  vdthin  somewhat  narrow  limits.  But  this 
is  a  fault — if  such  it  be — on  the  right  side,  and  we  at  least  escape  the  distraction 
of  imnecessary  breaks  in  the  story. 

With  regard  to  Cook's  ancestry,  Mr.  Eitson  is  inclined  to  think  that  he  was  of 
Scottish  extraction,  and  he  coDsiders  that  his  father  must  have  been  possessed 
of  more  education  than  has  generally  been  supposed.  He  follows  Dr.  Young — ^tbe 
best  authority  for  Cook's  early  life — in  holding  that  the  latter  was  never  bound 
apprentice  to  Mr.  Saimderson  of  Staithes,  bat  that  there  was  merely  a  verbal  agree- 
ment without  indentures.  The  story  of  the  shilling  stolen  from  his  employer's  till, 
and  the  running  away  to  sea  as  a  consequence,  is  shown  to  be  quite  unjust  to  Cook's 
memory,  the  matter  having  been  cleared  up  to  the  satisfaction  of  his  master,  who 
freely  abetted  the  boy  in  his  aspirations  after  a  sailor's  life.  Cook's  entry  into  the 
Koyal  Navy,  after  his  X)eriod  of  service  with  the  Walkers,  was,  Mr.  Eitson  thinks, 
quite  a  voluntary  act,  and  not  the  result  of  fear  of  the  press-gang. 

The  papers  in  the  Record  Office  permit  us  to  follow  with  complete  certainty  his 
movements  from  one  ship  to  another  daring  the  stirring  times  of  the  war  with 
France,  particularly  in  the  operations  resulting  in  the  conquest  of  Canada.  In  the 
short  space  of  two  years  he  rose  to  the  rank  of  master,  the  first  ship  to  which  he 
was  appointed  in  this  capacity  (1757)  being  the  Solebay,  not  the  Mercury,  as  is 
usually  stated.  The  mistake  arose  from  the  /act  that  there  was  a  second  James 
Cook  in  the  service  at  this  time.  We  do  not  learn  much  of  Cook's  ]^>ersonal  work, 
but  it  is  evident  that  he  was  actively  i^d  usefully  employed,  though  the  story  that 
he  piloted  the  troops  to  the  landing  beneath  the  heights  of  Abraham  must,  it 
seems,  be  given  up.  With  the  conclusion  of  peace  came  the  important  surveys  on 
the  coasts  of  Canada  and  Newfoundland,  and  the  details  given  throw  into  clear 
relief  the  whole-hearted  devotion  to  his  work  which  distinguished  the  navigator 
throughout  his  whole  career. 

The  story  of  the  three  great  voyages  \a  told  in  a  clear  and  easy  style,  fre- 
quent extracts  from  the  explorer's  own  journals  helping  to  bring  his  personality 
vividly  before  the  reader.  His  private  correspondence  with  the  Walkers  and 
others  is  drawn  upon  for  the  elucidation  of  certain  points,  while  quotations  from 
contemporary  writers  or  official  documents  help  to  throw  light  on  various  circum- 
stances connected  with  the  preparations  for  the  voyages  and  the  estimation  in 
which  the  commander  was  held  at  the  time.  As  an  instance  of  Mr.  Eitfion's 
thoroughness,  we  may  mention  that  after  quoting  from  Dr.  Burney's  *  Memoirs '  a 
statement  that  Cook  had  marked  his  own  route  in  pencil  on  his  (Dr.  Burney's)  copy 
of  Bougainville's  map,  he  is  able  to  inform  us  that  the  pancil-marks  on  the  chart 
(now  in  the  British  Museum)  are  as  distinct  as  when  they  were  fiirst  made.  Due 
prominence  is  given  to  Cook's  services  towards  the  stamping  out  of  scurvy,  while 
the  extracts  relating  to  the  organization  of  the  third  voyage,  and  the  circumstances 
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undsr  which  Cook  was  led  to  Mcrifice  bis  well-earned  rest  by  YolunteeriDg  for  the 
comm&Dd,  are  of  particular  intormt.  The  aocouut  of  the  tragic  end  to  his  career 
doe*  not  seem  to  add  anything  to  our  previous  knowledge,  though  it  is  uaefol  to 
have  the  most  authoritative  varBion  placed  on  record,  when  bo  many  conflicting 
statemenla  are  current.  It  is  in  regard  tu  the  geographical  aapeots  of  the  voyageB 
that  a  BOtDewhat  fuller  commentary  might  have  be«a  acceptable.  Littli'  attempt 
is  made  to  discuBB  the  pcaition  of  geographical  knowledge  at  the  opening  uf 
Cook'e  career  of  discovery,  or  to  sum  up  the  total  odditionB  to  such  knowledge 
which  resulted  from  it.  While  touching  on  the  search  for  Bouvet  island,  we  might 
have  eij*ct«d  the  author  to  refer  to  its  eventual  discovery,  only  a  few  years  ago, 
by  tho  Valdivia.  Ho  does  not  seem  aware  of  the  oiistence  of  the  cluh,  onoe  in  the 
pOBseBsioa  of  Sir  J.  Banks,  by  which  Cook  is  said  to  have  met  his  death,  nor  of  the 
monument  lately  erected  to  bis  memory  hy  a  French  admirer  at  Mereville.  Else- 
where ho  shows  himself  fully  informed  on  auhjacls  of  recent  discussion.  Thus  he 
successfully  defends  Cook's  claim  to  priority  on  the  east  coast  of  Australia  against 
C'ardinal  Moran's  fantastic  theory  of  its  discovery  by  Quiros.  And  it  would  be 
ungracious  to  dwell  upon  possible  umifsions,  which  are  oeitably  few  and  unim- 
portant, while,  taken  as  a  whole,  the  author  has  done  a  most  creditable  piece  of 
work,  for  which  he  deserves  the  gratitude  of  all  Btudents  of  geographical  discovery. 
The  illostrations  are  well  chosen,  and  consist  almost  entirely  of  photographic 
reproductions  of  contemporary  documents,  portraits,  and  drawings.  The  two 
portraits  of  Cook  are  thoee  preserved  in  Greenwich  Hospitoi  and  in  the  Whitby 
MuscDm,  the  former  by  N.  Dance. 

A  Pocket-book   fob  Tbavellkrs. 
[ting  and  Beoonnaissanoe  in  Savage  Countries.'    By  Captain  O.   H.  Btigand, 
r.H.G.s.,  IS.B.     London :  llngh  Ilees,  Ltd.     1907.     frue  Sa.  net. 

Uoder  the  above  title,  Captain  C.  H.  Stigand  has  produced  a  little  handbook, 
which  gives  a  great  deal  of  information  of  a  very  practical  nature  in  connection 
with  nutters  that  cannot  fail  to  he  of  importance,  not  only  to  the  scout  in  a  hoEtilo 
country,  but  to  all  pioneers  and  explorers.  To  begin  with,  there  are  useful  bints  on 
finding  the  time  and  direction  by  means  of  rough  bearings  of  the  snn,  stars,  and 
moon,  which,  though  not  pretending  to  scientific  accuracy,  should  be  of  Bssistance 
to  any  traveller  unprovided  with  instruments  who  iMy  be  hurrying  through  a  wild 
country.  This  is  followed  by  a  chapter  on  "  Landmarks  and  General  Information," 
Bflother  on  "  Tracking,"  which  contains  many  good  tips  for  following  up  and  re- 
cognizing the  spoor  of  various  animals  and  meo.  After  this  follows  a  chapter  of 
"  General  Hints,"  one  on  "  Tribal  Customs  and  Differences,"  followed  by  one  on 
"  Reconnoitring  Hostile  Eraals  or  Villages."  There  are  also  two  appendices,  the 
Snit  of  which  gives  instructions  for  using  the  star  maps  which  are  placed  in 
pockets  at  the  beginning  and  end  of  the  book,  while  the  second  suggest  various 
"Exercises  for  Scouts,"  to  assist  Id  uhGerving  and  noting  events,  and  facts  that 
may  prove  of  imjiortance  later  on.  Among  the  books  consulted,  Captain  Stigand 
specially  mentions  the  Society's  '  Hints  to  Travellers,'  and  for  more  exact  infor- 
mation on  all  the  astronomical  matters  dealt  with  this  should  be  referred  to. 

Tlie  little  work  is  strongly  bound  in  jiocket-hook  form,  aud  at  the  end  cuntaius 
for  notes  and  for  keeping  a  rough  field  book. 

SHORT  NOTICES. 

Asia. — '  Wanderings  East  of  Suea,'  By  Frederic  C.  Penficld.  (London :  George 
Bell.  1907.  Pp.  xvii.,  H<J.  JUusWations.  10«.  6J.  net.)  In  part  this  book  partakes 
of  the  character  of  those  written  by  "  wanderers  "  with  no  particular  purpose,  suve 
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that  of  8uperGcial  observation.  In  common  v^ith  such  works,  it  has  the  fiunilitr 
'*  catch  **  headlines  to  its  chapters ;  among  these  *"  The  World's  Tomstile  at  Suez*" 
deserves  notice,  as  it  gives  a  clue  to  the  author's  deeper  purpose,  that  of  commeiciil 
interest.  His  notes  upon  Asiatic  trade  in  various  aspects  are  the  valuable  featar« 
of  the  book. 

'The  Chinese  Language  and  how  to  learn  it.'  By  Sir  Walter  Hilto. 
(London :  Kegan  Paul.  1907.  Pp.  vi.,  263.  12m.  Qd.  net.)  This  is  a  handsome 
volume  of  its  kind,  giving  evidence  of  very  careful  production.  The  explanatorj 
chapters  on  the  written  and  the  spoken  language  of  China  are  clearly  intelligible, 
even  to  those  who  approach  the  subject  without  knowledge. 

America. — '  Sunshine  and  Sport  in  Florida  and  the  West  Indies.'  By  F.  6. 
ABalo.  (London :  T.  Werner  Laurie.  1907.  lUustrMtmB.  16«.  fie<.)  Plenty  of 
pleasant  description  of  travel,  not  only  in  Florida  and  the  West  Indies,  but  also  dse- 
where,as  in  Panama  at  the  canal  works,  and  in  Colombia;  plenty  of  scientific  advice 
and  narrative  in  the  matter  of  tarpon  fishing  and  other  sport,  including  notes  as  to 
the  geographical  distribution  of  the  tarpon ;  plenty  of  beautiful  illustrations — these 
features  go  to  the  making  of  an  entertaining  volume,  such  as  should  be  exi)ectcd 
from  its  author. 

Qeneral. — *  Bradshaw's  Through  Routes  to  the  Chief  Cities  of  the  World.' 
(London :  Blacklock.  1907.  Pp.  ilviii.,  656.  Maps.  5s.  net.)  This  well-estab- 
lished guide  now  reaches  its  fifty-first  anniversary.  Though  its  indications  of  great 
main  routes  are  thoroughly  worked  out  and  carefully  selected,  it  may  be  felt  that 
the  brief  notes  which  bring  the  book  into  competition  with  the  ordinary  guide-books 
are  a  less  satisfactory  and  essential  feature.  As  regards  the  United  Kingdom,  **  a 
supplement  has  been  introduced  dealing  succinctly  with  the  chief  watering-places 
and  health  resorts  of  the  British  Isles."  It  is  not  a  little  surprising  to  learn  that 
Oxford  ranks  among  these;  on  the  other  hand,  any  attempt  to  reckon  up  the 
omissions  from  the  list,  or  to  imagine  the  system  on  which  it  has  been  selected, 
makes  it  imix)ssible  to  congratulate  the  editors  on  this  new  feature. 

*  Geography  in  Relation  to  War.'  By  Colonel  E.  S.  May  (London  :  Bees.  1907. 
Px>*  (>L  Ma2)8.  2s.  net).  This  small  book  consists  of  "two  lectures  on  military 
geography  delivered  at  the  conference  of  officers  of  the  General  Staff  at  the  Statf 
(College,  and  to  the  members  of  the  Boyal  Artillery  Institution  respectively.'' 
Each  several  point  in  which  geographical  knowledge  or  instinct  is  of  value  to  the 
soldier  is  lucidly  set  forth,  and  illustrated  where  necessary  with  historical  examples, 
which  in  a  few  cases  are  themselves  clarified  by  skotch-ma|)s. 


THE  CIVIL  SERVICE  EXAMINATIONS. 

During  tho  past  month  a  step  has  been  taken  of  incalculable  indirect 
importance  to  the  diflfusion  of  geographical  knowledge  in  this  country. 
The  Civil  Service  Commissioners  have  announced  that  after  next  year 
geography,  treated  scientifically,  will  be  added  to  the  list  of  subjects 
which  may  be  taken  up  in  the  open  competitive  examinations  for  clerk- 
ships in  the  upper  division  of  the  civil  service.  This  step  must 
inevitably  be  followed,  sooner  or  later,  by  the  subject  being  made 
compulsory  on  candidates  for  several  of  the  public  departments. 

It  will   be  remembered   that  for  years  geography  was  one  of  the 
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BubjeclB  for  CHudidates  foi  the  Foreign  Offioe,  which  had  its  owu  special 
examiiiation  eystem,  distinct  from  that  for  the  remainder  of  the  civil 
service.  Laat  year  notice  was  given  that  this  epeoial  Hyatem  was  to  be 
abolished,  go  as  to  Iirin^  the  Fureign  Office  examinations,  in  their  main 
features,  into  lino  with  thoEiS  of  other  departments.  The  ohange, 
however  desirable  in  other  ways,  was  a  retrograde  step  as  regards 
geography  ;  but  it  furnisheil  an  excellent  opportunity  for  bringing 
ubont  a  general  advance  in  a  more  ralioiiat  and  practical  direction. 
This  movement,  however,  demanded  preliminary  action  on  the  part  uf 
onr  older  universities,  for  the  Civil  Service  Commissioners  naturally 
asked  that  they  sbuuld  take  the  lead  in  so  impottant  a  ma(.ter;  and  in 
vievr  of  the  careful  consideration  which  these  great  institutions  very 
properly  give  to  any  important  changes,  it  is  a  matter  of  oongratalation 
that  our  geugrupbical  campaign  should  have  been  brought  to  a  suc- 
cessful issue  within  a  year  after  it  was  opened.  All  who  believe  in 
the  necessity  of  England  rising  to  the  level  of  Germany  and  the  United 
States  in  the  spreading  of  geographical  knowledge,  will  be  grateful  to 
Oxford  and  Cambridge  for  the  important  part  which  they  have  played 
in  this  reform,  as  also  to  the  Times  and  other  organs  of  the  press  for 
the  whole-hearted  support  they  have  given  to  it. 

IGkorgl  Taudman  GuLIiIK. 
THE  MONTHLY  RECORD. 
EUBOFE. 
Altitudinal  Distribution  in  the  Venetian  Alps.— The  study  of  altitudinal 
distributiciD,  to  which  a  new  impclua  baa  been  given  within  recent  jpars  by  the 
work  ef  Hat*el,  Bruckner,  and  others,  is  being  taktn  up  in  variouB  quarten.*  In 
Italy  ihe  principal  worker  in  this  Geld  Ib  Prof.  0.  MuriLelh,  who  has  treated  very 
fully  of  the  various  altitudinal  limits  in  the  Alpiua  district  of  Oomolicu  in  the  Brtt 
issue  of  the  Memnrie  Oeografickf,  a  new  soriea  of  monographs  iotonded  as  a  supple- 
ment to  the  liiviita  Ono-jrafiai  JtcUiana  (Florence,  liJOT).  The  writer  begins  by  a 
general  diBcmsiori  of  methods,  and  lays  Btress  on  the  need  of  niodifjing  these  to 
some  extent  according  to  the  special  phenomenon  under  investigation.  Thus  ho 
differs  from  Itatzol  in  holding  tlmt,  wbUe  in  tbe  case  of  physical  factors  snch  aa 
snow  and  ice  it  may  be  desirable  to  lay  down  a  "  climatic  "  limit,  in  addition  to 
t'lO  "  orographic  "  limit  actually  exieting  in  definite  regions,  such  an  abstraction 
cannot  usefully  be  called  into  play  in  the  case  of  anthropological  diatributionfi,  in 
the  determination  of  which  to  many  special  factors  hava  to  bo  considered.  As 
regards  the  method  of  acaumulating  tbe  data,  for  which  some  students  have  bad 
recourse  to  existing  official  maps  rather  than  to  an  examination  of  the  ground,  he 
points  out  that  the  Italian  maps  do  not  present  the  facts  with  sufficient  precision  to 
allow  this  to  be  done.  Even  observations  made  on  the  tipot  for  the  purposes  of  the 
research  are  frequently  unsatisfactory,  and  Prof.  MariuelU  admits  that  much  of  his 

■  Dr.  B.  Sieger's  suggestions  respecting  research  in  one  special  branch  of  tbe 
aubji-ot  were  the  sut^jeot  of*  auto  in  the  November  number  (p.  fi37]. 
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own  previous  work  has  lacked  the  desired  predsion.  The  limited  district  to  wluch 
he  has  devoted  much  attention  during  the  past  two  or  three  years — oompriatng  tk 
extreme  upper  basin  of  the  Piave — is  well  fitted  for  such  a  study,  as  it  forms  on 
the  whole  a  well-marked  natural  unit,  though  the  administrative  limits  do  not 
entitely  coincide  with  the  natural  ones.  Prof.  Marinelli  paid  special  attenti<m  to 
the  distribution  of  population,  and  after  dealing  with  this  in  a  general  manner,  he 
discusses  in  turn  the  altitudinal  limits  of  permanent  habitation,  and  of  the  various 
forms  of  temporary  settlements  which  here,  as  in  other  parts  of  the  Alps,  play  so 
important  a  part  in  the  life  of  the  people,  although  in  Venetia  they  do  not  show 
quite  the  same  characters  or  importance  as  in  the  more  western  parts  of  the  Italian 
Alps.  The  "  stavoli,"  or  chalets,  are  usually  inhabited  during  the  spring  and 
autumn,  though  some  are  used  during  the  sunmier  also,  and  some  do  not  serve  ts 
sleeping-places  at  all.  As  a  result  of  observations  in  a  number  of  different  localito, 
the  mean  height  to  which  they  reach  comes  out  as  1419  metres  (4650  feet),  or  only 
100  metres  greater  than  that  of  the  permanent  habitations.  "  Fenile,"  or  bams 
for  the  storage  of  hay  (inhabited  only  during  the  hay-harvest),  reach  a  mean 
altitude  of  1686  metres  (5530  feet) ;  while  the  ^'  casero,"  or  communal  cattle-statioitf, 
used  only  during  the  sunmier,  extend  higher  still  (1755  metres,  or  5750  feet).  The 
limits  of  the  various  forms  of  cultivation  (which  are  closely  related  to  that  of  the 
'*  stavoli '')  are  also  estimated,  as  also  of  trees  and  shrubs  under  various  conditions, 
and  of  the  glacier-fronts  and  permanent  snowfields,  though  the  observations  do  not 
permit  a  satisfactory  determination  of  these.  As  regards  exposure,  a  southerly 
aspect  is  particularly  effectual  in  raising  the  limits  in  the  case  of  human  settle- 
ments, while  a  westerly  seems  generally  preferred  to  au  easterly  one. 

ASIA. 

Physical  Features  of  Sebu. — A  series  of  papers  on  the  physical  geography  of 
the  Philippine  islands,  to  be  contributed  by  W.  D.  Soaith  to  the  Philippine  Journal 
of  Science,  opens  with  an  account  of  Sebu  island  (vol.  1,  No.  10).  The  letterpress 
is  illustrated  by  eight  plates.  Sebu  is  the  oldest  place  of  European  settlement 
in  the  group,  and,  for  its  size,  the  most  populous  of  the  islands.  The  building 
of  over  100  miles  of  broad-gauge  railway,  the  possession  of  coal  and  oil,  and  the 
recent  freeing  of  its  port,  encourage  Sebu  to  look  forward  to  increasing  proejierity. 
The  core  of  the  island  is  largely  plutonic,  overlaid  by  a  conglomerate  of  varying 
thicknesp.  Its  backbone  is  formed  by  the  Central  Gordillers,  running  north  and 
south,  in  lino  with  the  longer  axis,  and  rising  to  over  3000  feet ;  partlaUy  wooded, 
and,  save  for  Ecattered  bands  of  ladrones,  almost  uninhabited ;  a  region  of  very 
pronounced  relief  uuderliiin  by  igneous  rock,  supporting  a  rather  scanty  flora,  and 
eschewed  by  the  natives.  In  isolated  portions,  thanks  to  a  capping  of  coralline 
limestone,  the  range  has  an  even  crest,  but  elsewhere,  as  in  the  region  of  Mount 
Maupa,  south-west  of  Sebu  city,  the  outline  is  serrated.  The  main  folding  in  the 
island  having  an  east-to-west  direction,  its  axis  runs  north  and  south,  the  same 
direction  being  exhibited  by  the  streams  in  the  vicinity  of  the  Cordillera.  This 
is,  however,  modified  by  a  minor  north  and  south  folding.  Between  the  Cor- 
dillera and  the  coastal  plains  are  the  '*  intermediate  uplands,''  their  surface  rock 
mostly  limestone  or  marl.  These  uplands  maintain  a  scantier  population  than 
might  be  expected,  the  nativee  in  the  centre  living  huddled  in  squalid  barros.  Com, 
the  principal  crop,  is  indifferently  cultivated.  Sebu*s  best  land  is  in  the  valleys  of 
the  Pandan,  Jakupan,  and  other  streams,  broad  and  flat-bottomed  valleys  with 
floors  about  150  feet  above  the  sea.  Nearly  nine- tenths  of  the  enormous  population 
of  Sebu  crowds  the  exceedingly  narrow  and  interrupted  coastal  plains,  where,  on  a 
coral  reef  foundation,  is  deposited  very  varied  debris  from  the  hillsy  a  rich  compound 
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of  diorite,  andewte,  basalt,  aaadstoQO,  and  iinjefltonu.  Tba  BtiiF  psddy  clay  holding 
the  water  rouud  tlio  roots  of  the  plaut,  rice  hare  eiijoya  a  muBt  cuDgenial  habitat, 
and  the  cooonnt  iiouriflhea  along  liie  littoral.  In  the  coves  (ciieiicac)  are  the  sugar 
hacitiulai,  the  great  cornfields  and  vegetable  gardens,  but,  from  want  of  aa  im- 
pervious Bubatratum,  ver;  little  rice.  The  social  and  political  trouble  which  has 
harassed  the  island  is  attributed  to  the  crowding  of  a  people  of  prumtive  civilization 
I  an  the  narrow  margin  of  alluvial  pkioa  oilered  by  the  islaiid. 

W  AFRICA, 

r  Hydrography  of  the  Hile  in  1906.— Continuing  his  invaluable  reBearches  an 
the  hydrographical  system  of  the  Kile,  Captain  Lyona  has  iBsuad  (as  Svrvei; 
Department  Paper  No.  2,  Cairo,  1907)  a  mont^aph  on  the  '  Hains  of  the  Nile 
Basin  and  the  Nile  Flood  of  1006.'  Before  coming  to  the  particular  records  for 
1906,  he  discuBsea  briefly  the  present  josition  of  ihe  machinery  for  recording  the 
data,  and  the  normal  diatribution  of  the  rdnfali  in  time  and  space.  The  rrai^nt 
eatabliahment  of  meteorological  stations,  both  in  the  Sudan  and  in  tbe  aquaturial 
regiona,  has  placed  the  wholo  question  on  a  much  firmer  haaia,  it  btiog  now 
poiisible  to  foUov  the  course  and  inlensity  of  the  rains  through  the  whole  at  East 
Afiica  from  Nyasaland  northward  to  the  limits  of  the  monsoon  region  near  Dongok 
and  Berber.  It  is  from  Abyesinia  and  the  region  to  the  south  tliat  further  reuotds 
pf  tbe  rainfall  are  most  needed,  for  when  the  lieavy  rainfall  of  July  and  Auguat  hag 
the  conditiuua  of  the  surrounding  regions  give  but  alight  indications  of  tbe 
ktions  on  the  tableland,  where  a  break  lasting  ten  days  may  reduce  the  volume 
the  whole  flood  by  ten  per  W'nt.  The  information  receivfd  by  telegraph  from 
Addia  Abbaba,  and  from  Addia  Ugri  in  Eritrea,  was,  however,  of  the  utmost 
oEsistance  fur  tbe  forecast  of  the  flood,  while  [be  number  of  lake  and  river  gauges  now 
working  in  tbe  Nile  basin  are  another  most  valuable  aid.  A  qualiSed  meteorol<>gist 
WOE  to  be  auat  to  Addis  Abbaba  during  1307,  and  it  was  also  proposed  to  investigate 
the  upper  currents  over  the  Sudan  jilalns  by  means  of  kites,  so  that  a  still  better 
knowledge  of  the  factors  in  the  development  of  the  flood  will  be  gained  in  course  of 
time.  After  Beven  successive  years  of  deficient  flood,  a  flood  of  more  nearly  average 
volume  was  recorded  in  190G.  The  low-stage  supply  of  tho  apria^  months  was 
greatly  improved  by  heavy  rainatormB  in  Abyssinia  and  the  Southeru  Sudan  during 
February  and  March  (quite  an  unusual  occurrence),  and  though  the  regulir  rains 
were  rather  late,  and  at  firsl  weak,  matters  improved  so  much  in  July,  August,  and 
Sapteaibar,  that  tbe  flood  could  eventually  be  characterized  as  ''fairly  good." 
Captain  Lyons  illuatrates  the  normal  distribution  of  tbe  rains  throughout  East 
Africa  by  a  aeries  of  charts  referting  re6]Jectively  to  the  three  seoaons  in  which  most 
of  tbe  rain  falls,  and  to  the  year  as  a  whole.  The  flrat  shons  the  distribution  for 
the  period  March  to  May,  correspondbg  to  the  first  rainy  season  on  the  lake  plateau  ; 
tbe  second,  tbe  rainfall  of  June  to  September,  being  that  which  supplies  the  Nile 
dood,  and  is  of  primary  imporlanoe  to  tho  Sudan ;  the  third,  that  of  October  lo 
December,  tbe  second  rainy  season  of  the  lake  pbteau.  Tbe  mean  montbly  rainfall 
ia  also  given  by  means  of  tables  for  a  large  number  of  stations  in  or  near  the  Nile 
baain.  The  bulk  of  tho  paper  consists  of  a  minute  analysis  of  the  rainfall  and  Nile- 
flood  of  1906,  and  a  discussion  of  certain  special  subjects,  one  being  that  of  the  low- 
■tage  supply  of  tbe  Nile,  which  has  been  studied  with  much  care  by  Mr.  J.  I.  Craig. 
Mew  light  has  been  thrown  on  tbe  seepage  from  the  Nile  into  the  Nubian  sandstone, 
by  which  it  Beema  clear  that  a  v«ry  large  quantity  must  be  lost,  though  some  is 
probably  returned  when  the  lerel  of  tbe  water-table  becomes  higher  than  that  of 
the  river  sorfacc.  It  has  also  been  shown  that,  owing  to  the  rise  of  tbe  Blue  Nile,  a 
Urge  body  of  water  is  pouDded  back  in  tbe  valley  of  the  White  Nile,  and  forms  a 
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reservo  which  is  drawn  upon  when  the  Blae  Nile  fidls.  The  level  may  be  tem- 
porarily raised  by  rainstorms  during  the  months  Kovember  to  April,  though  theso 
are  of  comparatiyely  rare  occurrence.  A  large  number  of  diagrama  are  inserted, 
showing  fluctuations  of  level  as  recorded  by  gaages,  and  other  featoree. 

•R4^iTififi.ll  of  the  Atlas  Lands.— 'The  most  complete  study  yet  made  of  the 
precipitation  conditions  of  North- West  Africa  (Morocco,  Algeria,  and  Tunia)  is  that 
of  Dr.  Karl  Enoch,  which  appears  in  the  Jahreshericht  of  the  Frankfurt  Association 
for  Geography  and  Statistics  (17  Jahrgang,  Frankfurt-am-Main,  1907).  It  occupies 
eighty-six  pages,  and  embodies  in  a  generalized  form  all  the  data  on  the  subject  at 
present  available.    For  Algeria,  and  in  a  lesa  degree  for  Tunis,  they  are  fairly 
extensive,  and  some  of  the  series  of  observations  extend  over  a  consideiable 
number  of  years.      For  Morocco  the  case  is  different,  though  observations  have 
been  made  at  certain  stations  within  recent  years,  while  a  general  discussion  of  the 
climate  in  general  had  been  supplied  by  Dr.  Theobald  Fischer,  to  whom  Dr.  Enoch 
owes  the  suggestion  which  led  him  to  undertake  the  present  work.     After  some 
preliminary  matter,  the  author  proceeds  to  discuss  the  distributioa  of  the  raiofall 
in  space  and  time.    The  most  striking  fact  is  the  great  variation  between  different 
parts  of  the  region.    As  regards  the  former,  it  may  be  said  that,  taken  as  a  whole, 
the  rainfall  diminishes  from  the  coast  to  the  interior,  and  also  from  east  to  weet, 
the  most  rainy  region  of  all  being  that  of  the  highlands  of  northern  Tunis,  though 
most  of  the  Algeiian  Tell  is  well  supplied.    An  exception  to  this  general  rule 
is  formed  by  the  Atlas  of  Morocco,  where  naturally  the  rainfall  again  shows  a 
marked  increase,  after  falling  to  a  low  figure  over  the  outer  plateau.    Taken  as 
a  whole,  the  Atlas  region  falls  within  the  realm  of  winter  rainfall,  with  dry  or 
almost  dry  summer,  though  this  does  not  hold  good  beyond  a  limited  distance  from 
the  coast.    The  stmimer  drought  is  especially  pronounced  along  the  whole  coast  of 
Algeria  and  Tunis.     On  an  average,  the  largest  amount  of  rain  falls  in  January  in 
western  Algeria,  but,  further  east,  in  December.    In  Morocco  the  distribution  seems 
to  be  somewhat  different,  so  far  as  can  be  judged  from  the  still  scanty  data.    In  the 
north  there  is  a  small  amount  of  rain  even  in  July  and  August — the  driest  months 
(the  most  rainy  month  being  November),  while  further  south  they  are  quite  rain- 
less.   In  this  direction  the  amount  of  winter  rain  also  shows  a  relative  diminution. 
In  Mogador,  e.g,,  there  is  a  subordinate  maximum  in  March,  besides  the  mair 
maximum  in  December.     With  the  increase  in  height  as  we  go  inland,  the  summer 
drought  is  moderated,  while  throughout  the  whole  interior  the  spring  is  the  most 
rainy  season.    A  section  of  the  paper  deals  with  the  water-supply  of  the  rivers,  which 
varies  greatly  in  different  parts  of  the  region  and  at  different  times  of  the  year. 
Most  of  the  rivers  reach  a  very  low  level  during  the  summer  drought,  unless  they 
are  fed  from  the  region  of  spring  rainfall  or  from  melting  snows.    Morocco,  owing 
to  the  greater  height  of  the  Atlas  towards  the  west,  is  more  favourably  placed  than 
Algeria  or  Tunis  in  this  respect.    Another  instructive  section  is  devoted  to  a  con- 
sideration of  the  relations  of  vegetation  to  rainfall,  and  this  is  further  illustrated  by 
a  vegetation  map  on  tracing-paper,  which  can  be  placed  over  the  rainfall  map.    The 
fact  that  no  regular  cultivation  is. possible  where  the  precipitation  is  less  than 
400  mm.  (15*7  inches)  is  clearly  brought  out.     A  series  of  tables  gives  the  rainfall 
statistics  for  a  large  number  of  stations,  showing,  inter  alia^  both  the  mean  amounts 
and  the  percentages  of  the  yearly  total  for  each  month  and  season. 

The  Development  of  Angola. — A  consular  report  (Annual  series,  No.  3928) 
on  the  trade  of  Angola  for  1906  takes  stock  of  the  present  position  and  outlook 
of  that  Portuguese  possession.  Owing  to  the  continuing  depression  following  the 
heavy  depreciation  of  coffee,  its  staple  export,  Angola,  finding  the  littoral,  to  which 
ever  since  its  foundation  in  1575  it  has  been  clinging,  inadequate  to  supply  its 
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wanta,  is  now  tbrown  on  the  resourceH,  includiog  immaDse  rubber- producing  areas), 
of  its  vaal  aud  still  Bll-untapped  hinterland.  Tbase  neglected  regi<^s  are  in  proccw 
of  being  opened  up  by  three  railways.  The  most  important  U  the  (British)  Lobito- 
Katanga  railway,  whose  objeotiTo  is  the  Katanga  mineg,  with  their  wealth  of 
copper  of  superior  quality.  On  completion,  this  railway  will  put  Lobito  port  in 
communication  with  the  Cape  to  Cairo  railway,  will  connect  with  the  Beira  rfulway, 
and  ibua  eBtabliah  a  trans- African  line  starting  and  terminating  in  Portuguese 
ti/rritory,  securing  also  to  Angola  a  share  in  the  quidceet  mail  route  to  British 
Central  and  South  Africa,  The  line  is  to  have  a  total  length  of  about  1242  milee, 
uid  constructive  works  are  in  progress  between  ltd  37tb  and  ■'>3rd  mile.  Depopula- 
tion, however,  cripples  the  progress  of  the  railway,  as  ilio  the  Portnguese  Industries 
ilriined  of  many  hands  for  the  work  of  the  railway.  The  Loanda-Aiiib.ika  line 
has  now  been  estendeil  to  the  52nd  mile  ,beyond  Ambalia,  having  still  3T  milea 
to  carer  before  reaching  Malanj&  Traffic  is  opened  as  fit  as  Malotte,  252  miles 
from  Ijoanda,  and  is  expected  to  be  opened  t)  Malange  within  a  year.  It  is  further 
proposed  to  extend  the  line  18G  miles  beyund  Malsnge,  so  as  Ui  penetrate  the 
Kwango  basin,  and  the  rich  rubber-district  of  Lunda,  and  divert  (it  is  hoped)  the 
trade  of  the  Kasai  region  from  its  outlet  through  the  Congo  Free  State.  A  brnnch 
line  northwards  to  San  Salvador  do  Congo,  to  open  up  the  Bembe  copper-mine*, 
end  anotl.er  from  Kassslala  to  Dondo,  are  in  contemplation.  The  Mossamedes- 
Chella  railway  has  been  surveyed  to  the  67th  mile,  and  trafiic  is  opened  to  Pedro 
Grande  at  the  42nd  mile.  The  population  of  five  of  the  eii  districts  of  Angola 
reached,  in  litOO,  a  total  of  789,il-t6,  of  whom  10,037  were  white. 

AKERIOA 
Brifl^ice  in  the  HewfoundLand  Seas,— Dr.  L.  Meckiog,  whose  i>aper  on  the 
!onditioDS  in  Baffin  bay  wiyt  laiely  referred  (o  in  the  JoamtU  (vol.  ES,  p.  iOl), 
treated  of  the  important  and  practical  quet>tion  of  the  distribution  in  time 
and  space  (particularly  the  former)  of  the  drift-ice  encountered  in  the  much- 
freqaented  seas  in  the  Newfoundland  region  {^nn,  der  UylTographir,  1!K>7,  Nos. 
8  and  9).  lie  points  out  that  the  phenomena  in  question  are  only  low  beginning 
to  be  capable  of  scientific  elucidation,  owing  to  the  almost  entire  absence  of  data 
until  within  quite  recant  years.  .Such  data  are  now,  however,  accumulating,  thanks 
principally  to  the  monthly  reports  published  by  the  German  and  American  Hydro- 
graphical  Offices,  the  latter  of  which  are  of  most  value  for  a  study  like  the 
present,  Thos<-,  therefore,  are  used  by  Dr.  Mecking  as  the  ground  work  of  his  study, 
though  it  has  been  necMsory  to  rearrange  and  co-ordinate  the  material  in  order  to 
draw  the  desirrd  conclasicDS  from  it.  Some  manipulation  is  necessary  in  order  to 
show  the  results  in  a  graphic  form,  while  the  reduction  of  the  observations  to  a 
common  sca'e  for  the  whole  period  dtalt  with  (1382-1!K>0)  has  been  effected  by 
Mtlcutatiug  the  monthly  amounts  throughout  in  jienenlciges  of  the  yearly  totals. 
Having  summarized  the  data  in  suitable  form.  Dr.  Meoking  discusses  biieSy  the 
relaUon  of  the  ice-drift  (both  as  regards  pack-ice  and  icebergs)  to  the  weather— a 
•ubject  which  he  had  already  discussed  in  his  previous  study.  The  main  result  is 
to  stow  a  remarkable  agreement  between  the  ice -conditions  of  any  given  year  and 
the  distribution  of  pressure  in  the  preceding  year.  Thus  a  steep  gradient  on  the 
Labrador  coast,  with  [he  olT-tand  wind  to  which  it  gives  rise,  favours  the  southward 
movement  of  the  pack-ice,  while  a  similar  steep  gradient  tetween  GrecoLind  and 
Baffin  bay  helps  to  bring  out  the  newly  formed  icebergs  from  the  shelter  cf  the 
west  coMt  of  the  former.  The  last  and  most  important  section  of  the  paper  dis- 
cusses in  detail  the  distribution,  both  of  jiack-ice  and  icebergs,  within  the  year.  It 
ia  shown  that  the  curves  for  the  two  sorts  of  ice  arc  quite  distinct,  for  while  the 
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pack-ice  reaches  a  decided  maximum  in  Febnuuy,  with  a  secondary  maiimnm  in 
May,  the  icehergs  hegin  with  a  secondary  maximum  in  March,  the  main  mazimnm 
coming  only  in  June.  Many  other  interesting  laws  are  brought  oat.  Thus  it  is 
shown  that  the  maximum  in  the  case  of  pack-ice  is  developed  earlier  in  a  year  of 
abimditnt  ice  than  in  one  of  scanty  ice,  whereas  the  contrary  seems  rather  to  hdd 
in  the  case  of  icebergs.  Other  points  diecussed  are  the  course  and  duration  of  the 
ice- season,  the  seasonal  (as  opposed  to  monthly)  distribution  of  the  ice,  its  distribu- 
tion in  space,  and  so  forth.  The  comparative  amounts  of  ioe  to  the  north  and  south 
of  46^  are  shown  for  each  month,  both  by  a  table  and  diagrams,  which  bring  out 
the  fact  that  both  kinds  of  ice  are  relatirely  most  abundant  to  the  south  of  that 
line  in  April,  though  the  pack-ice  shows  a  renewed  southward  extension  in  July. 
Dr.  Mocking  attempts  in  every  case  to  explain  the  reason  for  the  fieusts  observed. 

Orographical  NomenolAture  of  tiie  TTnited  States.— The  United  States 

Geographic  Board  has  lately  had  under  consideration  the  nomenclature  of  the 
major  topographic  features  of  the  United  States,  about  which  no  uniform  usage  has 
hitherto  prevailed.    In  order  to  arrive  at  an  authoritative  decision  as  to  the  names 
to  be  applied  and  the  exact  limits  of  the  features  described  by  them,  the  board  last 
year  sent  out  questions  to  many  American  geographers  and  geologists,  whose  replies 
have  been  utilized  for  the  solution  of  the  questions.    Decisions  in  regard  to  all  the 
principal  orographic  features  were  announced  in  February  last,  being  in  almost 
every  case  based  on  a  consensus  of  opinion  on  the  part  of  those  consulted.    It  does 
not  appear  whether  the  board  have  yet  issued  a  report  on  the  subject,  but  the 
decisions  were  commimicated  to  the  American  Geographical  Society  at  the  time, 
and  are  printed  in  the  Society's  Bulletin^  vol.  89,  No.  2.    Only  the  more  far-reach- 
ing decisions  can  be  referred  to  here.     The  entire  western  mountain  system  of  North 
America  is  to  be  known  as  the  Cordilleras,  while  the  name  Bocky  mountains  is 
to  include  the  ranges  of  Montana,  Idaho,  Wyoming,  Colorado,  New  Mexico^  and 
Western  Texas,  but  not  the  Wasatch  and    Uinta  ranges  of  Utah.      ''Pacific 
Ranges "  is  the  name  chosen  for  the  Cascades,  Sierra  Nevada,  and  Coast  ranges 
collectively.     The  two  first  are  separated  by  the  gap  south  of  Lassen  peak,  the 
Sierra  Nevada  being  thus  curtailed  by  some  120  miles  relatively  to  common  usage. 
The  Cascades  extend  northward  into  Canada,  and  the  Coast  ranges  both  northward 
into  Canada  and  southward  into  Lower  California.     Nothing  is  said  as  to  the  north- 
ward limit  of  the  Rocky  mountains,  though  it  is  to  be  supposed  that  the  extension 
of  these  into  Canada  is  taken  for  granted.    The  Appalachian  mountains  are  held 
to  include  all  the  eastern  moimtains  of  the  United  States  from  Alabama  to  Northern 
Maine.    Decisions  are  also  given  with  r^ard  to  the  Plateau  region,  the  Basin  ranges 
(which  include  the  Wasatch  range,  but  stop  short  of  the  Blue  mountains  of  Oregon 
in  the  north),  and  a  limited  number  of  separate  orographic  units. 

Mexican  Volcanoes. — The  little-known  volcanoes  of  Colima,  Nevado  de 
Toluca,  and  Valle  de  Santiago  are  described  and  illustrated  by  Prof.  H.  F.  Clehmd 
in  the  Popular  Science  Monthly  (vol.  71,  No.  2).  The  most  recently  active 
volcano  in  Mexico,  Colima  lies  west  of  Mexico  city,  50  miles  from  the  Pacific. 
With  a  slope  of  from  35°  to  39°,  it  forms  a  perfectly  symmetrical  oone,  save 
for  the  protrusion,  on  its  north-eastern  slope,  of  a  secondary  cone.  The  twin 
cones  rise  respectively  to  12,600  and  11,820  feet.  The  rim  of  the  crater  of 
the  main  cone  is  entire,  except  for  a  depression  through  which  lava-streams  flowed 
in  1885  and  1903.  The  crater  has  a  diameter  of  little  over  half  a  mile.  The 
chief  barrier  to  the  ascent  of  CJolima  on  the  north  side  is  ,the  lava-flow  poured 
out  by  the  secondary  cone  in  1869.  Owing  to  the  more  rapid  cooling  of  the 
outer  edge  than  of  the  centre  of  the  molten  lava-stream,  the  flow  on  the  north 
side,  rising  above  that  of  the  oentral  portion,  forms  a  kind  of  wall.    The  central 
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porttoD,  remaining  longer  hot,  continued  (lowing  after  the  cone  ceaBod  pouring 
out  lava,  thereby  lowering  its  Burface.  In  August,  1869,  a  month  after  the 
principal  eruption,  the  lava  flowed  a  little  more  than  0  feat  per  day.  The 
second  cone,  of  a  compact  andesite,  with  a  Bteep  slope,  presents  no  crater,  but  only 
three  parallel  flwurcs  at  the  summit.  In  IflTT,  1884,  1885,  and  1903,  minor 
emptioaa  occurred.  The  only  evidencaa  of  activity  since  li)03  are  copious  steam 
anil  gasea  iasuing  from  the  fumBroleti.  Riaing  to  6000  feet  above  the  plain,  or  14,833 
feet  above  the  sea,  the  Nevado  de  Tuluca  is  surrounded  at  some  distance  only  by 
Toloanoes,  which  form,  through  accumulation  of  ashes  and  lava,  an  almost  enclosed 
baan.  Of  easy  ascent,  the  crater  can  be  reached  on  horseback  in  four  to  five  hours. 
The  first  to  reach  the  crater  was  Humboldt  in  1803.  It  bas  not  been  in  eruption 
since  historic  timee,  and  still  shows  no  eigos  of  activity.  The  crater  is  a  mile  in 
its  longest,  a  third  of  a  mile  in  its  shortest,  diameter.  The  Vallo  da  Santiago 
includes  eleven  craters,  occupying  an  area  roughly  circular  in  outline.  The  diameter 
of  the  craters  varies  from  loOO  feet  to  more  than  a  mile.  Four  of  them  are  occupied 
by  lakes  of  pure  water. 

The  "  Stone-rivers  "  of  the  Falkland  lelanda.— The  question  of  the  origin 

of  the  well-knowTi  "  stone-rivers "  of  the  Falkland  islsnds  has  recently  been 
raised  by  more  than  one  writer,  t.g.  by  Dr.  Gunnar  Andewson,  of  the  Swedish 
AnUrctic  Expedition  (Journal,  vol,  Bl,  p.  IGO),  and  Mr.  Vallenlin  (Ihid.,  vol.  26, 
p.  96).  This  has  suggested  to  a  German  student,  Herr  B.  Stecheie,  lo  imdertake  a 
careful  examination  of  the  whole  subject,  and  the  results  are  published  as  one  of 
the  MUncltcnn-  Geogr.  SU-dien,  edited  by  Dr.  S.  Glintber  (No.  20,  1906).  The 
writer  describes  the  general  physical  characters  of  the  group,  as  well  as  the  stone- 
rivers  in  particular,  and  then  eiamines  in  detail  ihe  various  eiplanations  of  the 
phenomenon  which  have  been  put  forward  from  the  time  of  Pernety  onwards.  He 
groups  the  possible  causes  under  the  two  main  headings  of  endogenous  and  exogenous 
forces.  It  was  the  former  which  were  called  into  play  both  hy  Pernety  and,  later, 
by  Darwin,  who  ascribed  the  accumulations  of  rocks  U)  volcanic  or  seismic  action. 
But  no  satisfactory  evidence  pointing  in  this  direction  has  ever  been  forthcoming,  nor 
does  it  seem  permissible  to  have  reoourae  to  geotectonic  processes,  such  as  fractures 
or  dislocations  of  the  crust,  the  group  having  been  rather  the  theatre  of  extensive 
folding.  We  are  therefore  forced  to  fall  hack  upon  exogenous  forces  as  supplying 
the  true  caoEe,  though,  in  spite  of  the  agreement  in  lithological  character  between 
the  rocks  of  the  "  rivers  "  aod  the  quartsite  formations  of  the  upper  levels,  the 
extremely  slight  inclination  of  the  valley-slopes  forbid  us  lo  suppose  that  they  have 
been  derived  from  (hese  hy  any  of  Ihe  more  ordinary  procssses  of  denudation  and 
transportation.  Nor  can  much  be  said  in  favour  of  glacial  trana|>ort,  observers 
being  agreed  in  regarding  a  former  extensive  glaoiation  ae  extremely  doubtful. 
Br,  Gunnar  Andersson  speaks  io  somewhat  vague  terms  of  the  "dvera"  as  due  to 
a  peculiar  mode  of  detritus  transport,  associated,  as  in  some  parts  of  the  Arctic 
Regions  at  the  present  day,  with  a  thick  winter  covering  of  snow.  Mr,  Vellentiu 
regarded  the  stona-rivers  as  having  originated  in  n'fu,  the  rocks  being  laid  hare  by 
the  removal  of  the  covering  of  soil.  The  writer  finds,  however,  that  the  explanation 
of  Wjville  Thompson,  which  supposed  the  rocks  to  have  been  carried  to  their 
present  situations  by  a  downward  creep  of  the  saturated  soil-cover,  as  still  the  most 
probable,  and  he  devotes  a  large  part  of  the  paper  to  a  general  consideration  of  this 
method  of  tranti]>ort.  He  cites  what  appears  to  be  a  remarkably  similar  phenomenon 
observed  in  the  Hunsiiick  by  A.  Leppla,  the  only  difference  being  that  the  more  or 
less  plastic  medium  in  which  Ihe  quartsiie  fragments  make  their  descent  to  lower 
levels  is  in  this  case  not  peat,  hut  a  disintegrated  clay-slate.  The  objection  to 
Thompson's  theory  is  that  we  have  no  proof  that  the  supposed  means  of  transport 
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is  effective  at  the  present  day,  and  Herr  Stecbele  suggests  that  the  origin  of  the 
"  stone-rivers "  may  be  attributed  to  the  end  of  the  Joe  Age,  when  the  downward 
movement  of  the  blocks  would  be  flavoured  by  the  saturation  of  the  clays  and  sands 
by  melting  snow.  In  any  case,  he  thinks  that  the  phenomenon  is  not  an  isolated 
one,  but  that  other  accumulations  of  rock  may  have  been  formed  in  a  similar  way. 
Although  the  idea  of  accumulation  in  situ  finds  no  favour  with  the  writer,  it  seems 
not  impossible  that  this  may  be  applicable  in  certain  cases,  for,  when  there  is  tn 
alternation  of  harder  and  softer  strata,  it  is  conceivable  that  the  removal  cf  the 
latter  by  slow  percolation  of  water  might  leave  on  the  surface  an  accumulati<m  of 
rock-fragments  at  a  lower  level  than  that  of  the  country  on  either  side. 

AUSTRALASIA  AVD  PAdFIO  I8LABDS. 

The  Magnetic  Survey  of  the  Pacific— Prof.  L.  A.  Bauer,  one  of  the 

originators  of  the  project  for  the  magnetic  survey  of  the  Pacific  under  the  auspices 
of  the  Carnegie  Institution  (Joumaly  vol.  25,  p.  462 ;  27,  p.  92 ;  28,  p.  184),  has 
lately  summarized,  in  Terrestrial  Magnetism,  the  I^aiional  Qeographie  Magaudne 
(September,  1907),  and  elsewhere,  the  results  attained  during  the  first  two  years* 
work.  After  sailing  from  San  Diego,  Oalifomia,  on  March  2,  1906,  the  OalHee 
visited  Fanning  island,  the  Samoan  group,  Fiji,  Jaluit  (Marshall  islands),  and 
Guam,  from  which  last  sail  was  set  for  Japan.  At  Yokohama  the  ship  was  blown 
on  to  the  breakwater  during  a  typhoon,  but  the  damage  was  repaired  and  the 
OaliJee  reached  San  Diego  on  October  20, 1906.  Comparisons  were  made  between 
the  ship's  instruments  and  those  of  the  observatories  at  Apia  and  Yokohama,  as 
well  as  of  Mr.  G.  Heimbrod  at  Suva,  Fiji  islands.  Throughout  the  cruise  observa- 
tions of  the  three  magnetic  elements  were  made  as  frequently  as  the  weather  and 
sea-conditions  would  pernoit,  and  the  preliminary  reductions  have  shown  that  they 
attained  a  most  satisfactory  degree  of  accuracy.  The  need  of  the  survey,  both 
from  a  practical  and  scientific  standpoint,  is  shown  by  a  comparison  of  the  charted 
and  observed  values  of  the  magnetic  elements.  Between  San  Francisco  and  Hono- 
lulu the  former  are  too  small  by  amounts  ranging  from  1°  to  3^  in  respect  of 
declination,  and  by  about  1°  in  respect  of  dip ;  whUe  the  charts  of  equal  horizontal 
intensity  give  values  too  higb,  on  an  average,  by  ^  part.  Prof.  Bauer  points 
out  that  a  vessel  might  thus,  during  a  foggy  or  cloudy  passage,  find  herself  too 
far  north  by  about  ^q  of  the  distance  between  those  two  points,  i.e.  roughly, 
35  miles,  or  enough  to  prevent  a  successful  Lindfall.  Owing  to  the  care  taken  to 
reduce  to  the  utmost  the  iron  and  steel  used  in  the  equipment  of  the  Qaiiltt^ 
the  magnetic  constants  of  the  vessel  were  unusually  small,  though  not  small 
enough  to  obviate  corrections  on  this  score,  and  Prof.  Bauer  urges  the  importance 
of  securing  for  oceanic  magnetic  work  an  entirely  non-magnetic,  8|)ecially  built 
vessel.  For  close-shore  work  it  would  be  unsafe  to  dispense  entirely  with  auxiliary 
motive  power,  but  this  could  be  supplied  by  a  gas  or  gasoline  engine,  in  which 
but  a  very  small  amount  of  stoel  is  required. 


POLAB  Eseioirs. 

Mr.  Shackleton's  Expedition.— Mr.  £.  IL  Shackleton  left  London  on 
October  31  for  Lyttelton,  New  Zealand,  whence  the  united  expedition  is  to  sail  on 
board  the  Nimrod  for  King  Edward  VII.  Land  on  the  first  day  of  the  New  Year. 
Writing  from  Cape  Town  on  October  4,  Lieut.  England  reported  that  up  to  that 
point  the  Nimrod  had  encountered  a  large  proportion  of  adverse  winds,  and  had 
been  under  steam  nearly  the  whole  time.    She  had  been  tossed  about  a  good  deal, 
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Ifr.  James  Murray,  the  biologut,  was  fluo);  ^aitiat  the  ahip'ii 
r«il  with  sach  force  that  ha  Buatained  a  broken  rib.  Lieat.  Eogland  ex]irasM9 
himwlf  aa  perfectly  aaliaSed  with  the  vessel,  aD<l  speaks  of  all  on  board  in  the 
Lighest  tenDB.  The  voyage  from  Torquay  to  Cajie  Town  waa  performed  in  fifty- 
Bcven  days,  at  an  average  siieod  of  about  5J!  knotfl  an  hour,  the  longest  day'*  tun 
being  at  the  rate  of  nearly  8  knots  an  hour.  While  under  gailg  alune,  the  Niiiirod 
showed  that  under  favourable  conditions  she  could  do  nearly  6  knots  an  hour.  On 
account  of  the  advene  winda,  it  was  found  impracticable  to  "  swing  "  the  ship  fur 
variation  once  every  500  milas.  The  operation  was  carried  out  soma  half  a  doKcn 
Umes  between  England  and  the  Cape,  and  on  various  ocuasione  the  ship's  boat  was 
X  away  to  collect  biological  specimens. 


K&TEZHATIOAL  AHD  PBTBICAL  OEOOBAPHT. 
Recent  Earthquakes. — The  month  uf  October  was  marked  by  an  ontbreak  of 
gcisroic  activity  in  several  distantly  separated  parts  of  iba  world,  and  several  of  the 
earthquakes  buve  been  heard  of  directly,  in  nJdition  to  being  known  from  long- 
distance  seismugraphic  record.  To  commence  with  the  one  nearest  home,  the 
classic  re^on  of  Calabria  was  again  the  scene  of  a  destructive  earthquake,  which, 
with  dramatic  irony,  coincided  with  the  date  tiled  for  the  formal  opening  of  villaget 
lebuilt  after  the  shock  of  September  8,  1005,  and  again  laid  iu  ruins  on  October  23, 
1907.  The  centres — for,  like  that  of  two  years  ago,  it  seems  to  hare  bad  aeveral 
caDtres — of  destructive  violence  coincided  in  j>ut  with  those  of  the  earlier  shock. 
It  was  destructive  at  Fizso,  Tropea  and  Monteleune.  The  districts  north  of  thi>', 
which  were  destroyed  in  lCi05,  seem  to  have  cscHped  any  serious  damage,  b4  also 
and  its  neighbouchoad,  but,  further  south,  the  shock  caused  damage  in  vary- 
orer  the  greater  part  oF  Aspromonte.  Ferruzano  and  Braacaleone,  on  the 
at,  are  reported  as  having  been  completely  destroyed,  228  people  having 

"heea  killed  and  4S0  wounded  at  the  former  of  these  two  placis.  The  accounts  of 
the  earthquake,  no  less  than  the  distant  seismograph  records,  show  that  the  shock 
viaa  considerably  less  than  that  of  1005,  of  which  it  may  be  regarded  as  an  after- 
shock of  more  than  usual  eeverity.  At  an  earlier  date,  and  in  a  more  distant 
loc«lily,  a  severe  earthquake  took  phce  iu  Bokhara  on  October  -'1.  The  first 
accounts,  received  through  Tashkent,  stated  that  the  town  o(  Karatag  had  been 
completely  destroyed,  and  that  the  governor  and  his  mother  were  tbe  sole  survivors 
of  15,000  inhabitants ;  later  information  showed  that  there  was  a  good  deal  of 
Oriental  exaggeration  in  this,  but  tbe  distant  records  prove  that  there  was  in  reality 
an  earthquake  of  the  Grat  magnitude  in  that  region  on  the  date  of  the  destruction 
uf  Karatag.  Another  great  earthquake  recorded  by  seismographs  took  place  on 
October  16.  The  origin  lay  somewhaco  in  the  North  Pacific,  and  this  earthquake 
seems  to  have  got  into  the  newspapers  iu  the  shape  of  a  telegram  dated  November  8 
from  San  Francisco,  to  the  tilfect  tliat  the  captain  of  a  whaler  reported  that  a  terrific 
earthquake  occurred  in   the   previous   month   in  the   Island   of  Unala^ka,  where 

jj^HcCuUoch  peak,  which  was  created  by  an  earthquake  a  year  ago  and  lowered 
feet  above  the  sea-level,  has  dwindled  to  nothing."  There  is  no  doubt  that  a 
severe  earthquake  did  occur  in  tbe  region  and  at  the  time  indicated,  but  the 
details  are  evidently  inaccurate.  The  peak  referred  to  is  probably  the  new  member 
of  the  Bogoriov  group  (cf.  Journal,  vol.  29,  p.  228),  formed  by  a  volcanic  erupUon 
last  year.  It  was  first  sighted  by  the  revenue  cutter  Perry,  and  known  as  Petry 
peak,  hut  has  since,  wo  believe,  Veen  the  object  of  a  more  doliiiled  eiamination  hy 
a  vessel  named  McCulloch.  In  connection  with  these  earthiinake?,  though  there 
need  be  no  connection  of  a  causal  character,  may  be  noticed  the  report  of  renewed 
actirity  of  tbe  eruption  of  Matavanu  in  Savaii,  which  commenced  on  August  1,  1 905, 
No.  VI.     DlCEMBBB,   1907.]  2  2 
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aud  bas  b^^en  more  or  less  continuous  ever  Bince,  having  during  thiB  period  poured  out 
a  mass  of  lava  which,  after  covering  a  trast  of  country  over  10  miles  in  length,  wiUi 
a  breadth  of  from  1  to  3  miles,  has  filled  the  lagoon  for  a  diatance  of  5  miles  along 
the  coast,  and  thrust  forward  several  small  promontories  beyond  the  fringing  reef. 

Constitation  and  Figure  of  the  Earth.— That  the  results  of  modem  seismo- 
logical  observations  may  throw  a  new  and  unexpected  light  on  the  nature  of  the 
Earth's  interior  and  the  relation  of  this  to  its  external  form,  has  been  pointed  out 
by  Mr.  R.  D.  Oldham  in  communications  made  to  the  GFeological  Society  within 
the  past  two  years.  The  first  of  these,  printed  in  the  Quarterly  Joum{d  of  that 
Society  (1906,  pp.  456-475),  dealt  with  the  difference  in  physical  properties  which 
seems  to  exist  between  the  central  core  and  outer  layers  of  the  Earth,  as  indicated 
by  the  behaviour  of  the  earthquake  waves  in  passing  from  one  side  to  the  other. 
In  the  second  communication  (printed  in  the  Quarterly  Journal  for  1907,  pp. 
344-350)  Mr.  Ollham  shows  how  similar  considerations  may  throw  light  on  the 
possible  differences  of  constitution  between  the  portions  which  underlie  oceans  and 
continents,  thus  supplying  a  much-needed  help  towards  an  understanding  of  the 
mode  of  origin  of  the  former.  The  two  great  earthquakes  of  1906 — ^thosc  of 
Colombia  and  San  Francisco — had  their  origin  in  spots  so  placed  that  while  in  the 
former  case  the  path  of  the  earthquake-waves  towards  the  European  observatories 
lay  in  the  main  under  the  bed  of  the  ocean,  in  the  latter  the  waves  ran  for  the 
greater  iK)rtioD  of  the  distance  under  continents  or  the  continental  shelf.  The 
data  at  his  di8|>osal  permit  Mr.  Oldham  to  calculate  the  relative  rates  of  propa- 
gation of  the  first  and  second  phases  of  the  two  earthquakes,  and  he  finds  that  the 
intervals  between  the  arrival  of  the  two  kinds  of  waves  were  distinctly  greater 
(after  correction  for  difference  of  distance)  in  the  case  of  the  Colombian  earthquake, 
with  its  oceanic  wave-path,  than  in  that  of  San  Francisco,  where  the  path  was 
essentially  continental ;  far  greater,  in  fact,  than  is  to  be  accounted  for  by  errors 
of  record  or  interpretation.  The  obvious  explanation  is  that  the  constitution  of 
the  Earth  under  the  ocean  is  different  from  that  imder  a  continent,  and  that  the 
ocean  basins  are  not  merely  irregularities  of  the  surface,  but  intimately  bound  up 
with  the  constitution  of  the  Earth  itself.  The  Japanese  records  of  the  San  Fran- 
cisco earthquake  also  seem  to  indicate  that  the  material  under  the  Pacific  transmits 
the  second-phase  waves  at  a  slower  rate,  as  compared  with  the  first-phase  waves, 
than  the  material  under  the  continents.  Mr.  Oldham  finds,  further,  that  when 
the  waves  pass  at  a  greater  depth  below  the  surface  than  about  a  quarter  of  the 
radius,  the  difference  in  the  rate  of  propagation  of  the  two  kinds  tends  to  diminish, 
and  he  therefore  supposes  that  the  differences  in  the  matter  beneath  the  continents 
and  oceans  do  not  extend  inwards  beyond  about  that  proportion  of  the  radius. 
Ue  allows,  however,  that  further  data  are  required  before  these  conclusions  can  be 
positively  accepted. 

The  Curves  of  Elvers. — Sir  Oliver  Lodge,  in  a  letter  to  Nature  (November  7, 
1907),  calls  attention  to  "  a  curious  obsession  as  to  matter  of  fact "  with  regard  to 
the  relative  velocity  of  current  on  the  inner  and  outer  sides  of  the  curves  of  a 
>vinding  river.  According  to  him,  more  than  one  author,  "obfuscated  by  an 
erroneous  theory,''  has  been  mistaken  in  describing  the  flow  as  being  more  rapid 
on  the  outer  side  of  the  curve,  and  in  attributing  the  well-known  scouring  action 
of  the  stream  on  the  concave  bank  to  this  "imaginary  more  rapid  flow.*'  lie 
farther  states  as  a  fact  "  that  the  flow  is  most  rapid  on  the  inner  or  sediment- 
depositing  side  of  the  lend,"  and  quotes  in  support  of  this  statement  some  obser- 
vations by  Prof.  James  Thomson  which  were  laid  before  the  British  Association 
at  Glasgow  in  1876.  Prof.  Thomson's  explanation,  according  to  Sir  Oliver  Lodge, 
was  virtually  as  follows :  "  The  rapid  flow  on  the  inner  and  strongly  curved  side 
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1  piles  up  the  walar  on  tbe  outer  Bide  by  centrifug&l  force,  ho  tliat  new 
B  bftnk  it  18  nearly  HtAtionar;,  but  elevated ;  its  energy  there  is  potential, 
not  kinetia  Now,  if  the  rapidity  of  lion  were  uniform  from  top  to  bottom,  the 
akipe  would  be  in  equilibrium  ;  but  owing  to  the  retardation  of  the  bend  the  flow 
Dear  the  bottom  is  slower,  and  there  is  not  nearly  so  much  centrifugal  force  exerted 
down  below.  Wherefore  the  plled-up  water  ia  continually  returning  from  upper  to 
lower  level,  that  Is  frum  the  concave  to  the  convex  bank,  as  an  undercurrent, 
■Imoit  at  right  auglee  to  the  main  stream,  bringing  with,  it,  by  its  undertow,  nit 
and  solid  matter,  which  it  deposits  near  the  ioner  side  of  the  bend,  thus  cuDstAotly 
inereaffiog  ita  own  sinuosity  in  the  well-known  way.  The  atreain  itaelf,  combining 
a  pri^eBsive  witti  a  lateral  circulating  motion,  may  be  Eaid  to  screw  ileetf  like  a 
corkscrew  round  the  beuA ;  and  it  is  the  lateral  circulation  which  shifts  the  bed." 
Reference,  however,  should  be  made  to  the  ori^n^  paper  by  Pruf.  Tbomson  in 
Prve.  Sog.  Soc.,  vol.  S6,  p.  5,  the  following  passage  in  which  gives  his  ezplata- 
lion  of  the  transportation  of  silt  from  the  uuter  to  the  inner  aide  of  the  curve : 
"Bat  the  layer  of  water  along  the  bottom,  being  by  friction  much  relLirded,  has 
much  less  centrifugal  force  in  any  bar  of  its  particles  extending  across  the  river; 
and  consequently  it  will  flow  aidewise  along  tbe  bottom  towards  the  inner  barik, 
and  will^part  of  it  at  least — rise  up  between  the  stream-line  and  the  inner  bank, 
and  will  protect  the  b:ink  frum  the  rapid  scour  of  that  etream-line  and  of  otiiei 
adjacent  parts  of  the  rapidly  Sowing  current;  and  as  the  sand  and  mud  in  motion 
nl  the  bottom  are  carried  in  that  bottom  layer,  they  will  be  in  some  degree  brought 
in  to  that  inner  bank,  and  may  have  a  tendency  to  be  deposited  there."  Tbe 
rbing-up  of  the  bjttom-water  between  the  stream-line  and  tbe  river-bank  is  an 
important  point,  and  suggests  that  the  statement  that  the  flow  is  more  rapid  on 
the  inner  side  of  tbe  bend  rfquires  eome  iiualiBcation.  There  should  be  no  difB- 
colty  in  determining  the  relative  surface-velocity  on  the  two  sides  of  the  curve  by 
actual  observation.  An  important  part  of  the  work  which  is  being  carried  out  in 
connection  with  tbe  Rivers  Investigation  consists  in  determiuing  accurately,  by 
fioata,  the  surface- velocity  of  the  current  on  both  sides  and  in  tbe  centre  of  the 
rirers  along  a  measured  length  of  channel.  For  obvious  reasons,  the  obserra- 
tioos  have  been  made  where  tlie  channel  is  straightest  and  most  uniform  in 
depth  and  breailth,  and  they  are  therefore  useless  for  this  particular  purpose. 
Similar  experiments,  however,  could  be  carried  out  at  a  series  of  bends  in  any 
river,  and,  further,  a  form  of  lioat  could  be  devised  with  an  object  suspended  from 
it  which  might  illustrate  the  corkscrew  course  of  the  water. 

Natural  Bridges. — -Prof.  Friih,  of  Ziiricb,  gives  an  exhaustive  analysis  of 
the  varied  forms  of  ''natural  bridge"  in  a  paper  entitled  "  Ueber  Naturbrticken 
und  verwandte  Furmen,  mil  apezicUer  Berucksicbtiguiig  dor  Sohweiz "  (St. 
aallen,  1906).  Tiie  term  is  used  by  him  in  its  widest  sense,  to  mean  a 
|iatb,  passage,  load,  tunnel,  i.e.  any  means  of  transit  acrobs  a  natural  obstacle 
to  Irafiic.  Prof.  Friih  divides  the  subject  into  three  main  ■eclioOB:^ A. — 
Bridges  conditioned  by  unstable  tracts  of  land,  f.g.  a  mari^h,  across  which  a 
stream  constitutes  a  natural  highway  or  bridge.  B. — (i.)  Means  of  overcoming 
obstacles  suoh  as  hollows,  rifts,  ravines,  ete.,  when  these  are  unbridgcd,  i.i/. 
(a)  Hollows  which  can  bit  cleared  at  a  leap,  lieing  narrow  either  at  the  surface  or 
below,  at  an  accessible  depth,  such  as  the  French  paa,  for  example,  the  Pas  do 
I'Ase  in  the  Causse  Noire,  also  the  countless  dykes  of  Hnlltnd ;  (b)  broad  ravines, 
with  accesMble  floors,  over  which  moderate -sized  streams  Sow,  which  streams  can 
be  crossed  by  a  series  of  leaps  via  rock  masses  lying  in  the  beds,  for  example,  the 
Sihlsprung  between  Meni'.ingun  and  Hirsel,  blocked  by  nageltluh.  Ci:>ni[>nriiblc  with 
this  form,  though  on  a  far  larger  scale,  is  Adam's  firid^e,  l^lween  India  and 
^  2  i2 
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Ceylon,  (ii.)  The  various  natu]:al  bridgings  oyer  of  hollows,* rifts,  ravines,  etc: 
(a)  When  a  spur  of  land  projects,  hanging,  over  the  hollo  pt;  Qi)  when  the 
bottom  of  the  ravine  itself  is  such  as  to  form  a  way  instead  of  the  top ;  (c)  whoD 
fallen  masses  bridge  over  crevasses  or  eroded  valleys,  such  as  snow-bridges  over 
crevasses,  heaps  of  volcanic  debris  across  dry  valleys,  masses  of  rock  and  ice  acron 
high-level  mountain  valleys^  etc. ;  (d)  when  partially  exposed  valleys  which  have 
been  eroded  underground  are  naturally  spanned — many  examples  in  the  Karst 
districts.  G. — Bock  doorways,  borings,  perforations,  etc.,  through  sea-coast  dififd, 
islands,  reefs,  by  the  action  of  the  wind,  waves,  etc. ;  for  example,  the  Old  Man  of 
Hoy.  Many  subdivisions  are  made,  and  the  whole  is  copiously  illustrated  bj 
examples  taken  from  all  parts  of  the  world,  chiefly  from  Switzerland  in  section  B. 
Four  views  taken  from  photographs  and  a  few  diagrams  also  iUastrate  sacticHi  6. 
This  short  work  contains  a  great  amount  of  condensed  information,  including,  it 
every  point,  valuable  references,  which  constitute  an  extensive  bibliography  on  the 
subject. 

OEHBSAL. 
The  Death  of  Captain  Cook.— Some  attention  has  lately  been  drawn  in 
New  South  Wales  to  a  version  of  the  death  of  Captain  Ckx>k  obtained  many  yeire 
ago,  during  a  visit  to  Hawaii,  by  Captain  Charles,  now  a  veteran  of  ninety  yean, 
and  a  member  of  the  Legislative  Council  of  that  State.    A  copy  of  the  statement, 
written  down  at  the  request  of  the  Governor,  Sir  Harry  Rawson,  has  been  kindly 
sent  to  us  by  the  Hon.  Bruce  Smith,  e.g.,  a  member  of  the  Federal  Parliament 
Visiting  the  scene  of  the  navigator's  death  in  March,  1850,  Captain  Charles  met 
with  an  old  man  who  had  been  present  at  the  catastrophe,  hb  recollections  of 
which  he  recounted  to  his  visitor.    Among  other  points,  he  stated  that  Cook 
stumbled  in  a  drain  or  crack  in  the  flat  lava-rock,  and,  falling,  was  thereupon  killed : 
also  that  the  reason  for  the  sudden  hostility  of  the  natives  was  the  desecration  of 
their  sacred  ground  and  altar  by  the  white  men,  who  landed  spars  at  the  spot,  took 
up  their  residence  at  the  temple,  and  spread  sails  over  the  altar.    While  any 
tradition  regarding  this  tragic  event  deserves  impartial  consideration,  it  cannot  be 
said  that  this  particular  story  is  such  as  to  merit  acceptance  in  preference  to  the 
far  better  authenticated  versions  which  we  previously  possessed.    Like  the  account 
recorded  in  the  Athenoeum  for  August  16, 1884  (to  which  our  attention  has  been 
called  by  Prof.  J.  K.  Laughton,  and  which  has  some  features  in  common  with  that 
given  to  Captain  Charles),  it  rests  merely  on  native  recollections  or  traditions  of 
the  event  current  many  years  after,  to  set  against  which  we  have  not  only  the 
narratives  of  actual  participators  in  the  occurrences,  carefully  recorded  at  the 
time  by  Cook's  officers,  but  the  much  earlier  native  versions  given  to  European 
visitors.    Thus  Ellis,  in  his  '  Narrative  of  a  Tour  through  Hawaii,'  published  in 
1876  (pp.  100  et  s€q,\  gives  the  results  of  his  careful  inquiries  addressed  to  natives 
acquainted  with  the  circumstances,  and  these  confirm  in  a  most  satisfactory  way 
the  general  accuracy  of  the  version  recorded  by  Captain  King,  while  giving  no  hint 
of  any  breach  of  tabu  as  responsible  for  the  hostilities.     That  such  was  their  cause 
is  rendered  the  less  probable  by  the  quasi-deification  received  by  Cook,  and  the 
fact  that  tabu  had  constantly  been  imposed  by  the  priests  in  his  favour.     There  is, 
besides,  nothing  mysterious  or  inexplicable  in  the  generally  accepted  version  which 
might  dispose  us  to  question  its  truth,  if  we  remember  the  sudden  changes  of  mood 
to  which  uncivilized  races  are  notoriously  liable,  and  the  friction  so  often  induced, 
in  their  first  intercourse  with  white  men,  by  their  inability  to  resist  the  temptation 
offered  by  the  sight  of  objects — particularly  iron — ^representing  untold  wealth  in 
their  eyes.     For  the  theft  of  the  boat,  which  was  the  immediate  cause  of  the 
trouble,  was,  according  to  Ellis's  informants,  due  to  the  attraction  presented  by 


mils  usad  in  ita  conBtruciiun.  Tho  a&nrrl  in,  not  Ibat  hoBtilitiei  thould 
(CD  out  on  this  occasioD,  but  that  Cook  should  linve  pused  unecathed 
o  mnuy  previotiif  silufttlona  fraught  with  rink  of  a  similar  calaatrophe.   * 


^  Ur.  Howard  Saundert. 

The  loss  sii^tainol  by  science,  nnd  especially  by  the  science  of  ornithology,  in  Ilia 
ilcalh  of  Mr.  Howard  8aanders,  at  the  age  of  seveTity-two  yenM,  will  be  long  und 
widely  felt.  HLs  exceptionally  high  position,  and  his  valuable  tervices  from  that 
[loint  of  view,  have  been  ably  recorded  elsewhere.  But  Mr,  Howard  Saunders  was 
A  many-sided  man,  and  this  Society  has  to  mourn  the  Iosb  of  a  warm  friend  to 
geography,  who  had  prepared  hiniMlf  for  a  seat  on  our  Council  by  citensivo  traTel. 
The  present  writer  first  made  hia  acquaintance  forty-eight  years  ago,  wlien  he  wan 
in  a  mercantile  house  at  Limn.  Ho  ivas  then  a  very  young  man,  taking  an  inlelli- 
gr>nt  intarei>t  in  geogmphical  research  and  In  the  distribution  of  the  avi-faiina  <if 
Peru.  In  few  places  are  the  gulls  and  terns  ao  closely  gathered  together  as  in 
C^llao  bay  and  round  the  Ghlncba  Islands.  Their  study  was  fascinating,  and  it  is 
probable  that  young  Howanl  Saunders  first  conceived  a  predilection  for  this  branch 
of  ornithology  during  bis  residence  at  Lima.  On  lenving  Peru  he  undertook  n 
remarkable  journey  across  the  Andea  and  down  the  Aroaions  to  Pari,  a  much  more 
difficuit  undertaking  in  thi«e  days  than  it  is  now.  While  diligently  continuing 
bia  omitbological  sludies  after  bia  return,  he  paid  several  viaila  to  Spain  in 
pursuance  ofhia  favourile  branch  of  science,  where  his  knowledge  of  the  language 
eiiBl>lcil  him  \o  carry  out  hia  researches  with  valuable  results.  In  1882  Mr.  Howard 
Saunders  look  over  from  Prof,  Newton  the  editorship  of  the  fourth  edition  of 
'  Yarrell's  British  Birds,'  and  seien  years  afterwards  be  brought  out  hia  own  excellent 
work,  the  'Manual  of  British  Birds.'  A  eecond  edition  waa  called  for,  and  wns 
published  in  1899,  which  is  still  a  standard  book  of  reference.  It  was  followed  by 
hix  great  work  for  tho  British  Museura  on  'The  Gulls  of  ilie  World,' 

Mr.  Howard  Saunders  was  elected  a  Councillor  of  tho  Royal  Geographical  Booiety 
In  1893,  and,  except  for  one  abort  interval,  he  continued  to  serve  on  the  Council  to 
the  day  of  his  death.  It  may  safely  be  said  that  the  Council  has  never  bad  a  more 
conscientious  attendant  at  its  meetings  and  at  thoaeof  its  Committees.  He  scarcely 
ever  missed,  nor  were  his  attendances  conGned  to  mere  discussion.  His  advice  was 
always  weighty,  his  cnuduct  loyal  and  sensible,  especiidly  during  the  fitting  out  of 
the  Antarctic  Expedition.  Bur,  as  has  been  said,  ho  did  not  confine  bis  support  to 
words.  He  was  always  ready  to  help  actively,  and,  with  other  work,  he  undertook 
Ibe  ornithoiogical  section  of  the  '  Antarctic  Manual.' 

Mr.  Howard  Saunders  was  the  first  authority  in  Europe  on  gulls  and  terns,  and 
this  gave  hia  section  of  the  Manual  a  very  special  value.  It  showed  his  intimate 
knowledge  of  the  narratives  of  evory  voyage  that  ever  crossed  or  approached  lbs 
Antarctic  Circle,  and  is  an  interesting  and  pleasant  essay  for  the  general  reader, 
touching  as  it  does,  with  special  knowledge,  (in  such  episodes  as  the  shooting  of  the 
albatross  in  Sbelvocke's  voyE^e,  which  supplied  Coleridge  with  the  idea  elaborated 
in  the  "  Ancient  Mariner."  The  essay  is  accompanied  by  a  dercriptive  list  of  the 
Aiitarclic  birds.  The  task  waa  no  easy  one,  as  Ja  shown  by  the  somewhat  difficult 
investigation  Mr.  Howard  Saunders  had  to  make  with  reference  to  a  statement  that 
one  of  the  "  shealb bills "  liad  once  been  shot  within  the  Antarctic  Circle.    Mr. 
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Howard  Saunders  was  remarkable  for  the  thoroughnera  and  accuracy  with  wbkb 
he  did  everything  he  undertook. 

'  The  loss  of  this  distinguished  naturalist  will  he  very  widely  felt.  Amiable  and 
kind- hearted,  he  was  always  ready  to  assist  others,  and  he  was  valued  as  an  able 
and  diligent  colleague,  as  well  as  an  agreeable  acquaintance  and  a  good  and  moit 
reliable  friend.  The  Council  of  this  Society  will  feel,  with  me,  that  mine  is  the 
language  of  truth. 

C.  R.  M. 

Prof.  Angelo  HeUprin. 

We  regret  to  announce  the  death  of  Prof.  Angelo  Heilprin,  the  founder  and  first 
president  of  the  Geographical  Society  of  Philadelphia,  and  a  Fellow  of  our  own  Society 
since  1890.    Though  only  fifty-four  years  of  age,  and  though  much  of  Lis  earlier 
work  was  concerned  with  other  branches  of  science,  Prof.  Heilprin  had  long  played 
a  prominent  part  in  encouraging  the  study  of  geography  on  scientific  lines  in  the 
United  States.    Born  at  SatoralijaUjhely  in  1853,  the  son  of  one  of  the  leaders  in 
the  Polish  strujrgle  for  independenc9,  who  shortly  afterwards  was  driven  into  exile, 
he  was  educated  in  the  United  States,  taking  a  speeial  interest  in  the  study  of 
geology.     After  further  studies  in  London,  (Geneva,  and  Vienna,  he  returned  to 
America,  and  in  1880  was  appointed  professor  of  invertebrate  paleontology  tnd 
geology  at  the  Academy  of  Natural  Sciences  in  Philadelphia.    This  and  other 
lx)8itions  he  occupied  at  Philadelphia  till,  twenty  years  later,  he  accepted  the  offer  of 
a  chair  of  geography  at  Yale  University.    An  ardent  advocate  of  field-work,  which 
ho  prosecuted  in  numerous  summer  excursion?,  including  the   Peary  auxiliary 
expedition  of  1892,  Prof.  Heilprin  took  a  special  interest  in  the  problems  of  North, 
Central,  and  South  American  geography,  and  in  questions  relating  to  the  Arctic 
regions.     The  results  of  his  investigations  and  studies  appear  in  numerous  writings, 
that  which  first  brought  him  to  the  notice  of  geographers  l)eing  his  handy  treatise 
on  the  distribution  of  animals,  which  appeared  in    1887   in  the   '  InternatiooAl 
R:ientific  Series.'    Two  years  later  he  published  an  important  monograph  on  the 
*  Physical  History  and  Zoology  of  the  Bermuda  Islands,'  after  the  api)earance  of 
which  he  undertook   an  expedition,  on   behalf  of  the  Philadelphia  Academy  of 
Natural  Sciences,  to  the  great  volcanoes  of  Mexico,  the  heights  of  which  he  for  the 
(iTtit  time  detemiincd  by  accurate  barometric  measurements.  His  later  work  included 
researches  at  the  sites  of  the  West  Indian  volcanic  catastrophes  of  1902,  on  whicli 
ho  imblishod  various  memoirs,  as  well  as  a  book  entitled  *Mont  Pel«?e  and  the 
Tragedy  of  Martinique  *  (1003).    On  a  later  visit,  he  paid  special  attention  to  the 
remarkable  pillar  or  obelisk  left. standing  as  a  result  of  the  later  phases  of  the  Pelee 
eruption.      Lastly,  he   has  left  a  monument  to  his  great  industry  in  the  latest 
edition  of  *  Lippincott's  (Jazetteer,*  in  the  preparation  of  which  his  brother  also 
took  part. 

Mr.  J.  F.  Mann. 

The  death  at  Sydney,  New  South  Wales,  on  September  7,  of  Mr.  John  Frederick 
Mann  removes  the  last  survivor  of  the  expeditions  undertaken  by  the  ill  ftted 
explorer,  Dr.  Ludwig  Leichhardt,  into  the  interior  of  Australia  in  the  forties  of 
last  century.  Mr.  Mann  was  a  son  of  General  Cornelius  Mann,  b.e.,  who  some- 
time held  rommand  at  Gibraltar,  and  was  intended  for  a  military  career.  But 
after  passing?  through  Sandhurst  he  first  joined  the  Trigonometrical  Survey  of 
Great  liritain ;  and  then,  in  1841,  when  twenty-two  years  of  age,  went  out  to 
New  South  Wales,  being  drawn  to  a  colonial  career  by  the  example  of  his  frieiHi 
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the  late  Sir  George  Grey.  The  long  iDtervul  whiuh  e1a[>sed  without  news  of 
Dr.  Leichhardt  od  that  exjilorer'a  journey  ncros!  Notlh-Edstern  Aiialralia  frata 
Biiabane  to  Port  EHeiagton  in  ld44'15,  led  Ur.  Haan  to  make  preparatiuas  Tor 
a  relief  eipedttioQ ;  aod  when  the  nens  of  Dr.  Leichliarilt'B  safety  rendered  tbat 
pruject  nnDec«BBATj,  do  oScred  hia  services  to  tiie  explorer,  and  accompaci-d  him 
on  his  next  expedilioo,  when  an  unsuccefsful  attempt  was  made  to  cross  the  conti- 
n«nt  from  east  to  west,  Beinainiog  hehiml  when  Dr.  Leichhardt  aet  out  on  bJB 
latt  journey,  Mr.  Mann  joined  the  Survey  Department  of  New  South  Wales  in 
1648,  and  maintameil  his  connection  with  that  brunch  of  the  public  service  till 
1875,  taking  an  nctive  part  Id  exploring  and  D:iap[>ing  the  colony.  For  several 
yeara  before  his  death  he  rendered  further  service  to  the  cause  of  geography  in 
New  South  Wales  as  iionorary  secretary  of  the  branch  in  that  state  of  the  Rnyal 
Geogra|ihical  Society  of  Australasia. 


^_  Tizi 

|witi 


CORRESPONDENCE. 

On  the  iDflneoee  of  Ice-meltiiig  upon  Ooaanio  Circulation. 

IT,  iKiund  to  reply  in  a  few  words  to  the  critical  reiarks  wliicli  Captain  T.  11. 
Tizard  bos  done  mo  the  honour  to  make  rrp.irding  certain  sUilementa  in  my  paper 
OoeaDio  CiTCuliilinn  (Oeogr.  Joam.,  30,  No.  a,  p.  273), 

The  piper  contains  some  conclusiona  drawn  from  recently  discovered  analyticiil 
which  Captiun  TUard  considers  more  appropriate  to  the  Chemical  than  to  the 
"Geographical  Society,  I  do  not  think,  however,  that  the  members  of  the  Ohemical 
Society  would  have  taken  much  interest  in  the  fact  Ibat  there  is  a  deficiency 
amounting  to  jojftj^a  of  halogens  relatively  to  other  saline  oornpononia  in  the 
bottom  water  of  the  Norwegian  sos,  etc.  Such  details  are  of  interest  only  t'j  ihore 
aciences  oF  which  tboy  can  elucidate  lome  pending  probtom. 

In  1899,  a  number  of  hydrograpbers,  with  Sir  John  Murray  in  the  chair, 
assembled  in  Stockholm  to  lay  down  the  programme  of  an  international  invesligalion 
of  thessa.  Partof  tills  programme  was  the  determination  of  the  pfaysical  and  chomical 
proporlies  of  eea-water,  which  has  resulted  in  the  present  standardization  of  the 
methods  and  the  constants  of  byihographic  science.  Side  by  side  with  this  labour 
there  has  been  a  movement  in  a  seemingly  opposite  direction,  viz.  to  d-scover  small 
irregularitiej  and  local  eitceptioiis  from  the  aveiaga  numbers  in  order  to  trace  the 
origin  of  sea-walers  by  certain  marks  in  their  chemical  composition,  planktonal  and 
gaseous  content?,  etc.  Tbe  scientists  engF^cd  in  this  task — quomtn  part  minima 
fiti — have  ni  t  been  so  succeasful  in  their  cndeavoura  to  Individ naliae,  as  their 
colleagues  in  their  efforts  to  standardize  the  properties  of  ocean  water.  Now  and 
then,  however,  tiiere  appears,  often  very  nnexpectedly  to  the  observer,  eoine  new 
fact  which  acts  like  a  kind  of  Leilmoliv,  directing  our  attention  to  some  hidden 
ngent  at  work  in  the  depths  of  the  sea. 

In  my  two  last  pipers  in  this  Joumnl  I  have  called  attention  to  such  nn  a^'ent, 
vi*.  the  ice-melting  in  the  ocean,  which,  according  to  my  view,  has  a  pre poode rating 
influence  upon  the  circnlation  of  its  waters.  The  present  theory  aseribea  the 
cironlalion  to  atrntspberio  influence  <if  thermic  and  mechanical  kind.  The  principles 
of  the  ruling  theory  are  aptly  summarized  in  Ninieti's  words — • 

"According  to  my  view,  the  chief  cause  of  the  c'rculntion  of  the  sea  i*  the 
eonbined  effect  of  the  cooling  of  the  water  nnd  of  the  winds.     I  ("o  not  believe  that 


•  Qtogr.  Joirn  ,  September,  1!W7,  p.  2i»7. 
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ice-melting  lias  mach  influence  in  this  respect;  I  think  it  has  practically  no  ^ect 
npon  the  cooling  of  the  soa,  because  the  ice  is  formed  and  melts  in  the  same  sea, 
and  the  heat  which  is  disengaged  the  moment  the  ice  is  formed  is  again  engaged 
by  the  melting  process,  so  the  direct  cooling  effect  of  these  processes  is  nHJ*^ 

And  further — 

"  The  circulation  of  the  sea  has  no  resemblance  whatever  to  riyers ;  it  meaai 
the  continuous  movement  of  the  whole  water-masses  from  the  surface  to  the  bottom 
and  over  the  whole  area  of  the  sea." 

This  is  quite  in  accordance  with  the  theory  propounded  thirty-fiTe  years  ago  \fj 
Zoppritz,  which,  strange  to  say,  still  rules  the  minds  of  the  oceanographers  of  the 
present  day.  The  ocean  borrows  its  store  of  heat^  its  temperature,  and  its  energy  of 
motion  from  the  atmosphere ;  the  motion  imparted  by  the  winds  to  the  waves  ii 
propagated  from  the  surface  to  the  bottom  layer  until  the  entire  mass  of  water  is  in 
motion,  etc. 

I  have  ventured,  on  the  contrary,  to  suggest  the  idea  that  the  ocean  on  the  whole 
does  not  take  its  motive  power  Fecond-hand  from  the  atmosphere,  but  directly  by 
rad'ation  from  the  sun,  and  that  it  contains  in  itself  sources  of  energy  and  fields  of 
forces  superior  to  those  existing  in  the  air.  I  hold  that  there  is  in  activity  in  the 
ocean  a  thermodynamic  cycle  of  transformations  of  solar  energy  between  the  tropical 
and  the  Arctic  and  Antarctic  regions,  which  has  its  upper  limit  of  temperature  at 
T  =  300°  (27°  C),  and  its  lower  limit  at  the  point  of  equilibrium  between  ice  and 
fca-water  at  T  =  271°  (-1°*9  C),  and  that  the  mechanic  effect  of  that  cycle 
ajiproaches  the  theoretical  limit  as  closely  as  that  of  the  best  engine  ever  constructed, 
and  even  leaves  a  surplus  of  work  sufficient  to  rule  part  of  the  movements  of  the 
undermost  layer  of  the  atmosphere  and  the  changes  in  the  climate  and  the  weather 
of  the  countries  bordering  upon  the  ccean.  I  have  compared  this  cycle  to  that  of 
an  engine  of  which  the  boiler  is  placed  in  the  tropical  and  the  cylinders  in  the  Arctic 
and  Antarctic  regions  of  the  ocean,  where  the  mighty  ice-caps  which  cover  the  polar 
seas  form  the  condensers.  I  have  also  tried  to  explain  why  the  transformation  of 
heat  energy  into  work — as  every  other  transformation  in  nature — takes  place  at  the 
sur/iices  of  contact  between  the  air  and  the  water  in  the  warmer  and  between  ics 
and  water  in  the  colder  regions  of  the  sea. 

I  am  aware  that  this  must  sound  paradoxical,  and  I  regret  not  being  able,  in 
papers  written  for  this  Journal,  to  hold  forth  side  views  and  show  up  points  of 
transition  between  my  views  and  those  of  other  hydrographers. 

I  am  also  aware  that  this  will  remind  many  of  us  of  the  controversy  between  the 
upholders  of  the  physical  and  the  mechanical  theory  of  oceanic  circulation  debated 
so  eagerly  forty  years  ago.  A  scientific  debate  must  come  to  a  close  when  all  avail- 
able arguments  are  used  up.  Such  was  the  case  then.  I  think,  however,  that  we 
have  grained  new  ground  to  stand  upon  since  Oroirs  and  Carpenter's  time,  and  that 
the  old  question  can  and  must  be  taken  up  again.  The  theory  of  Zdppritz,  or  the 
"  wind-theory  "  as  it  is  usually  called,  has  outlived  itself.  The  celebrated  papers  of 
Zoppri'z  in  the  Annalen  will  retain  their  value  as  specimens  of  hydrodynamics,  but 
of  the  great  structure  of  consequences  which  Zoppritz  and  others  had  deduced  from 
that  theory  concerning  oceanic  circulation  there  is  not  left  one  stone  upon  another, 
for  the  following  reason.  Zoppritz  regarded  the  waters  of  the  ocean  as  a  homo- 
geneous fluid,  while  experience  shows  that  there  exists  a  kind  of  stratification  in  the 
ocean,  lighter  water-layers  being  superposed  upon  waters  of  higher  density.  In  some 
measure  this  holds  also  for  the  atmosphere.  Two  important  consequences  arise  from 
this. 

First,  particVs  which  belong  to  one  layer  have  a  tendency  to  remain  in  the 
same  layer.   Consequently  the  motions  imparted  to  the  uppermost  witer-laycr  by  the 
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win<i8  will  not  be  prapagnted  to  tlie  next.  The  natne  will  holii  fnr  convection 
currents  cBiiseil  by  tho  cooling  inllucnc«  of  tbe  atmosphere  upon  the  surface  wstetg. 

or  coarec,  motion  in  one  lajer  may  induce  motion  in  an  adjacent  layer  by 
impact  or  by  friction,  but  such  motions  usually  reeult  in  undulatory  mgtion  (auch 
as  Bubciarioe  wavea  and  aeiohes,  water  wbirta,  etc,),  and  are  soon  queDched  by  the 
reaction  from  the  second  layer.  A,  particle  belongiug  to  tbe  upper  layer  will  not 
transfer  its  motion  to  a  (article  in  the  next  (because  it  ctumot  penetrate  into  that 
layeT),  but  to  a  number  of  particles  or,  so  to  speak,  to  the  ODtire  mass  of  water  cod- 
tained  in  ihat  layer.  If  tbe  ocean  consisted  of  a  bomogeaeous  fluid,  as  Zupjiritii 
imagined,  tbe  winds  would  cause  a  clrculatioD  of  the  same  kind  as  tbat  Sir  John 
Murray  found  to  exist  in  certain  Scottish  lakes,  i,t.  it  would  gradually  bring  up  the 
bottom  waters  to  the  surface  and  vice  versd  by  updrift.  Under  tbe  cirouraalances 
really  existbg  in  the  ocean,  the  strongest  wind  contioually  blowing  wonld  never 
bring  a  single  particle  of  the  deepest  water-layers  into  cont&ct  with  the  atmosphere, 
or  sink  a  particle  of  surface  water  to  the  bottom,  because  the  circulation  cauaeil  by 
(be  wind  woidd  be  limited  to  a  relatively  thin  npper  stratum.  We  have  found  tbat 
in  the  Baltic,  which  fumishea  a  typical  example  of  etratifi cation,  movements  of  the 
surface  waters  causo  great  dislocations  in  tbe  undermost  layer,  without,  however, 
being  able  to  call  forth  a  circulation  in  the  vertical  direction  between  the  different 
atrata.  The  only  agent  which  can  do  this  is  the  melting  of  ice  in  sea-water.  Or,  as 
I  have  expressed  it,  "Tbe  cool  and  dense  sea-water  of  more  than  1'028  specific 
weight  which  descends  to  the  depth  of  the  sea  in  the  regions  where  the  Ice-melting 
process  takes  place  breaks  throagh  all  intermediary  water-layers,  and,  by  aiirating  the 
bottom  water,  creates  the  cacditions  necessary  for  organic  life  in  the  abysses  of  the 
ocean."    This  is  the  reason  why  I  have  propoiradod  the  ice-melting  theory. 

Secondly,  every  medium  in  which  stratification  takes  place  under  the  influence 
of  gravitation  is  in  a  state  of  equilibrium,  and  is  consequently  a  conservative  system 
which  reacts  against  disturbances.  The  very  faint  tendency  to  stratification  *  which 
exists  in  the  atmosphere  is  sufficient  to  estaUiaU  a  certain  stability  in  the  veriiati 
movement  of  the  air.  Over  every  heated  area  of  the  Earth  the  air  ascends,  expand- 
ing its  volume  adiitbalically.  The  inlliience  of  earth-rotation  will  convert  thia 
ascendiu"  motion  into  a  gyratory  motion,  i>.  into  a  cyclone,  in  case  the  ascending 
column  possesses  a  sufficient  store  of  heat  energy  to  break  through  the  inrrounding 
iftrata;  if  not,  i.e.  if  the  buoyancy  of  the  air  has  been  reduced  below  that  of  the 
surrounding  medium,  the  cyclone  is  quenched  in  its  birth. 

The  stratification  is  far  more  marked  in  the  hydrosphere  than  in  the  nlmosphere, 
and  the  conservative  tendency  is  consequently  stronger,  so  strong,  indeed,  tbat  it 
compensates  tbe  influence  of  every  wind  which  does  not  blow  continually  in  the 
aarae  direction.  Sandstriim  t  has  shown,  from  actual  obaervations  at  Born5,  in  the 
Guitmarljoid,  that  every  time  a  gale  cesses  to  blow,  the  reactive  power  of  tbe 
ocean  lets  up  a  counteraction  which  tends  to  restore  the  itatia  quo  ante.  Thereby 
the  pivot  of  the  wind  theory  or  the  Iheori/  of  the  cumulatiiie  effect  of  the  Miind 
upon  the  wnlers  is  withdrawn.  Tbe  local  effect  may  be  as  great  as  poasible, 
Che  total  effect  will  be  nil,  unless  tbe  wind,  as  before  said,  blowa  continually 
from  one  direction.  In  such  case  its  effect  will  be  to  impart  a  gyratory  motion  to 
■he  waters  of  the  adjoining  layers  with  a  rapidly  increasing   deviation  from   the 

*  I  anppoBO  that  this  tendency  is  due  to  the  Inhomogeneity  of  the  atmosphere  (ride 
Dalton'stlieoryof  Iheoo-eiislenccof  differentkiudtof  atmoepheics;  (CO,,  N„  11,0.  etc.). 

f  Saadatriim  baa  published  hisdUooveiy  in  anexoeltunt  little  paper  in  the'Pnblioa- 
lioDS  iV)  Ciroonstanee  de  I'DxplaratiOD  IntematioDale  de  la  Mer,'  to  which  I  wish  here- 
with to  direct  the  attention  of  hydrographers. 
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original  direction  on  account  of  the  Earth's  rotation.  W.  Ekman  has  shown  tbt 
actual  wind  currents  can  only  exist  at  the  surfiaoe  of  the  open  sea  and  do  not  extend 
to  great  depths,  for  as  soon  as  the  wind  looses  its  hold  upon  the  water-particles  tbeir 
motion  will  be  ruled  by  the  influence  of  the  Earth's  rotation. 

GoLceming  the  other  points  of  divergence  between  CSaptaia  Tizard  and  myaslf  I 
can  be  brief.  I  think  that  I  can  maintain  the  statement  that  the  bottom  water  of  the 
eastern  side  of  the  Barents  sea,  which  has  —1*7  up  to  —  2®  C.  temperature,  is,  as  far 
as  we  know  at  present,  the  coldest  and  sal  test  in  existence.  The  extremely  low 
temperature  found  by  Ross  (1818)  in  Baffin  bay,  and  others,  must  be  ascribed  to  the 
imperfect  instruments  of  that  time. 

The  ice-melting  theory  does  not  imply  of  necessity  that  the  bottom 
temperature  must  be  the  same  in  all  parts  of  the  ooean.  Bidges  and  subraarine 
banks  intercept  the  flow  of  the  coldest  bottom  water  and  skim  off  waters  of  a  some- 
what higher  temperature  and  less  density  according  to  the  position  and  the  elevation 
of  the  ridge,  as,  e,g.,  the  Iceland  Fseroe  and  Wyvi He-Thomson  bank,  the  Valdivii 
ridge,  etc.  We  know  too  little  of  the  conditioDs  of  the  deep  waters  of  the  North 
Atlantic  to  decide  whether  it  has  its  chief  origin  in  the  Arctic  or  Antarctic  sea.  1 
must,  however,  call  attention  to  the  fact  that  the  discharge  of  cold  bottom  water 
from  the  Norwegian  sea  over  the  crest  of  the  Iceland-Fseroe  and  Wyville-Thomsoa 
ridge  (see  Fig.  3  on  p.  280),  and  also  the  masses  of  Gulf  Stream  water  which  sinks 
to  the  bottom  of  the  Atlantic  off  Newfoundland  cooled  and  diluted  by  the  ice -melting, 
niu8t  meet  tlie  cold  bottom  current  from  the  southern  hemisphere  at  some  place  which 
cannot  well  be  northlier  than  the  southern  edge  of  the  Newfoundland  banks,  but 
probably  is  situated  nearer  to  the  equator,  where  the  rising  of  the  isotherms  indicates 
an  accumulation  of  cold  bottom  water  from  below.  I  do  not  think  that  this  cold 
water  rises  to  the  surface  under  the  equator,  although  there  certainly  is  a  tendency  in 
tlie  water  to  ascend.  In  my  original  paper  *  I  have  discussed  this  question,  with  the 
result  t  hat  the  place  where  the  cold  deep  water  rises  to  the  surface  is  not  the  equatorial, 
but  probably  the  central  tropical  parts  of  the  ocean,  a  result  which,  although  it  may 
ho  contrary  to  the  ruling  opinion  among  hydrographers,  is  nevertheless  borne  out  by 
the  dynamic  diagtam  of  forces  (solenoid-diagram  after  Bjerknes)  delineated  on  Plate 
II.  of  the  paper  in  question.  We  know  too  little  of  the  hydrography  of  the 
Gulf  Stream  and  the  "  cold  wall "  on  the  American  side  of  the  Atlantic  to  be  able  to 
trace  with  security  the  oiigin  of  its  waters. 

This  brings  my  thoughts  to  bear  on  the  last  critical  remark  of  Captain  Tizard 
concerning  my  statement  that,  the  Atlantic  is  hydrographically  a  "  man 
incognitum^^  an  expression  which,  of  course,  is  meant  to  be  taken  cum  grano  salis. 

The  fact  is  that,  although  we  know  a  great  deal  of  the  topography  of  the 
Atlantic  ba-in  and  something  of  the  statics  of  its  hydrographic  condition!*,  we  still 
lark  the  elementary  data  necessary  to  account  for  the  oirculation  of  its  waters. 
What  do  we  know  of  the  vis  moiyendi  of  the  great  Atlantic  warm-water  current 
called  Gulf  Stre«'\m  ?  What  do  we  know  of  its  velocity,  its  variation?,  its  periodicity  ? 
Has  anybody  yet  executed  a  cross-section  of  serial  soundings  of  the  Labrador 
('iirrent  ?  or  traced  the  course  of  the  cold  water  which  vanishes  from  the  surface  off 
Newfoundland? 

A  multitude  of  problems  of  the  highest  importance  to  mankind  are  wait»ns[  for 
tlioir  s:)lution  by  a  systematic  survey  of  the  Atlantic.  The  leaders  of  the  great 
v.\\  editions  with  the  ChaJIengerf  the  National,  the  Valdiviay  and  others,  have  shown 

♦  *•  Uibor  die  Wahrscheinlichkeit  von  periodisohon  nnd  unperiodiBchen  Schwan- 
kungen  in  dem  Atlantischon  Strom  "  (*  Svenska  Hjdrograflek  Biologiaka  Koromissionenn 
Skrifter.'    Ooteborg  and  IJerlin  :  J.  Springers  Verlag). 
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the  way  how  to  iittttck  those  problems,  hut  thpy  liave  niso  shoBii  tho  inmfficitncy  of 
iwliLtcil  reconnoitring  exgoditiona  to  inaster  the  pftramouDl  qiieation — the  ocennic 
circuUtion.  Ouly  !i  syiilemntic  survey  can  do  ihat.  The  lesultx  obtiiined  by  the  * 
•cieDtialB  u(  the  said  expeditions  have  furnished  the  haae  for  a  future  reaeucli, 
iKVtrunt  arbora  tpue  alteri  sieeitlo  proiint.  May  we  hope  that  tlie  century  which 
ehall  complete  their  work  ivill  ba  oura;,  not  tiie  next  or  nexl-nexl  I 

0.   Pettbbbson. 


MEETINGS  OF  THE  ROYAL  GEOGRAPHICAL  SOCIETY. 

SESSION  1907-1908. 

Firri  Meeting,    Novmhr    II,    1907.— The    Hight    Hon.    Sir;  GEOiiiiE    T. 

OoLDlE,  K-CM.a.,  I1.C.L.,  i.b.n.,  r.R.3.,  President,  in  the  Chair. 

Thn  PfiiMinEHT  said— 

Geoob*ph»  If)  TEtE  Civil.  Sbuvioe. 
1  do  not  propose  to  revlTU  the  former  practice  of  giving  at  this  opening 
meeting  of  our  session  an  account  <>f  the  geographical  events  during  our  four 
months'  recess  ;  it  is  more  convenient,  a^  t  think  I  explained  to  you  lant  year, 
that  these  should  be  dealt  with  at  the  annual  meeting  when  tho  President  has 
la  deliver  his  addcew,  go  as  to  make  the  geographical  hist^y  of  the  year  complete 
in  itself.  There  is  one  Bubjoot,  however,  which  I  might  mention  in  n  few  words — 
I  shall  have  to  reserve  any  fuller  comments  for  my  annual  address  In  May^and 
that  i",  the  Civil  Service  eiamioatiuns  of  this  country.  I  dare  say  many  of  you 
may  remember  that  in  the  summer  of  last  year  there  was  a  retrograde  step  taken  in 
striking  geography  out  of  the  examinations  for  the  Foreign  Oflice.  We  never 
complained,  nor  do  1  now  complnin,  of  the  action  taken  in  that  resjiect ;  it  was 
f  imply  bringing  the  examination!  for  the  Foreign  Oifice  into  liec  with  tbeeiaraint- 
tione  of  the  rest  of  the  Civil  Service  of  this  country,  and  from  an  organizing  point 
*  '  ¥  it  appeared  sound,  hut  bo  far  as  geography  was  concerned  it  was  a  retrograde 
However,  we  thought  we  would  take  advantage  of  that  to  make  a  forward 
It  is  not  quite  twelve  months  since  I  had  tho  pleasure  of  firing  the  firtt 
lot  at  an  address  which  I  gave  to  the  Scottish  Geographical  Society  in  Edinburgh. 
T  need  not  tell  you  the  story  of  the  last  twelve  months ;  it  is  rather  interesting,  and 
1  shall  have  to  te!l  it  at  the  Anniversary  Meeting  in  May.  The  result  has  been,  a« 
you  may  have  seen  in  the  papers  a  few  days  ago,  that  geography  henceforth  will  be 
pDe  of  the  subjects  of  examination  for  all  the  Civil  Service  eiaminatiooB  of  this 
ilrjr.     I  will  reeerve  my  comments  for  a  future  time. 

The  latk  Mr.  Howard  SAnNDiiis. 

I  will  briefly  refer  to  the  regretted  drath  of  Mr.  Howard  Sanndem,  who,  as  many 
of  you  know,  had  been  a  meoiber  of  our  Council  almost  continuously  Bince  16113. 
Although  omilhology  was  bis  special  science,  he  was  also  a  most  dietinguished 
geogrsphor,  and  he  gave  unremitting  attention  to  the  gw^raphical  work  in  our 
Society.  I  will  not  say  any  more  about  his  regretted  death,  because  Sir  Clements 
Harkham  has  written  an  obituary  notice  of  him,  which  will  appear  in  the  December 
number  of  the  Journal,  where  yon  will  read  the  interesting  career  of  a  most 
distinguislied  ornithologist  and  geographer. 

The  paper  read  was  :— 

"  The  Great  Douglas  Glacier  of  New  Zealand  and  its  tfelghbourhood."  fly 
J.  Mackintoeh  Bell,  Director-General  of  the  New  Zealand  3nrvey. 
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Additiona  to  (he  Librarjf. 
By  EDWARD  HEAWOOD,  HJL,  Libra/rkm,  B.Q.8. 

The  following  abbreviatloiui  of  nonm  aad  the  a^jeotiTM  deriTed  firam  then  in 
employea  to  indicate  the  aonioe  of  artiolei  ttcm  other  paMkiationi.  Qeogn^ihieil 
names  are  as  a  rule  written  in  ftill : — 

A.  =  Aoademy,  Aoademie^  Akademie. 

Abh.  =  Abhandlnngen. 

Ann.  =  Annals,  Annales,  Annalen. 

B  =  Bulletin,  BoUettino,  Boletim. 

Col.  =  Colonies. 

Com.  =  Commezoow 

C.B.  =  Comptes  Bendea. 

E.  =  Erdknnde. 

G.  =  Geography,  G^graphie,  Geografla. 

Ges.  =  Geeellsohaft. 

I.  =  Institute,  Institution. 

Iz.  =  IzYestiya. 

J.  =  Journal. 

Jb.  =  Jahrbnch. 

k.k.  =  kaiserlich  and  kSniglioh. 

M.  =  Mitteilnngen. 


I  Mag.  = 

Mem.  (M^m.)  =  Memoirs,  M^moires. 
(  Met  (m4t)  =  Meteorological. 
I  P.  =  ProoeedingSb 
'  B.  =  BoyaL 

Bey.  (Biv.)  =  Beyiew,  Beyne,  Biyista. 

&  =  Society,  Sod^t^,  Selskab. 

So.  =  Soience(8). 

Sitzb.  =  Sitznngsbericht. 

T.  =  Transactions. 

Ts.  =  Tijdschrift,  Tidskrift 

V.  =  Verein. 

Verb.  =  Verliandlnngen. 

W.  =  Wiasenschaft,  and  compounds. 

Z.  =  Zeitsohrift. 

Zap.  =  ZapiskL 


On  account  of  the  ambiguity  of  the  words  oetavOt  quarto,  etc.,  the  aixe  of  books  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  coyer  in  inches  to  the  neanit 
half-inch.    The  size  of  the  Journal  is  10  x  6^. 

A  selection  of  the  works  in  this  list  will  be  notified  elsewhere  in  the  **  JovmaL'* 


SUBOPE. 

Alps.  ^  Whymptr. 

A  Ctuide  to  Zermatt  and  the  Matterhom.  By  Edward  Wliymper.  Eleyenth 
rdit.  (pp.  xiv.  and  224). 

Chamonix  and  tlio  range  of  Mont  Blanc.  By  the  same.  Twelfth  edit.  (pp.  xiv. 
und  200).  London :  John  Murray,  1907.  Size  7^  x  5.  Mapi  and  lUuttration*. 
Price  3s.  each.     Two  copies^  pre$ented  by  the  Author  and  Puhluhers. 

Alps.  Penck  and  Brttekner. 

Die  Alpen  in  Einzeitalter.  Von  Dr.  Albrecht  Penck  und  Dr.  Eduard  Briickner. 
Lieferung  8.  Liepzig:  Chr.  Herin.  Tauchnitz,  [not  dated'].  Size  10^  x  7}, 
pp.  785  -Syri.     Maps,  Sections,  and    Illustrations.     Price  5m.     Pre$enied  by  thf 

Publixher. 

Alps.  Bey. 

The  Matterhom.     By  Guide  Rey ;  with  an  Introduction  by  Edmondo  de  Amicis. 
Translated  from  the  Italian  by  J.  G.  C.  Eaton.    London :  T.  Fisher  Unwin,  1907. 
Size  lOi  X  7,  pp.  33(>.     Illustrationn.    Price  21*.  net.    Presented  by  the  Publisher. 
See  notice  of  the  Italian  edition  in  vol.  23,  p.  506. 

Alps— Meteorology.  Meieorologische  Z.  24  (1907) :  193-200.  Prohaska. 

Die  HagcilfuUe  dee  G.  Juli  1905  in  den  Ostalpon.  Von  Prof.  Karl  Prohaska. 
With  Maps. 

Alps — Monte  Rosa.  Coolidge. 

II  Monte  Kosa  al  XVIII.  secolo.  Del  Rev.  W.  A.  B.  Coolidge.  (Estratto  dalia 
liii^sta  Mensile  del  C.  A.  /.,  vol.  26,  No.  4.)  I'orino,  1007.  Size  ^  x  «.  pp.  «. 
Illustrations,    Presented  by  the  Author. 

Austria— Geology.       Deutsche  Rundschau  G.  29  (1907)  :  289-297.  OStsingsr. 

Ucb(?r  die  geologische  Bedeutung  der  Granitklippe  mit  dem  L.  v.  Buchdenkmal 
im  Pt'chgraben  boi  Weyr  in  Oberosterreich.  Von  Dr.  Gustav  Gotzinger.  With 
Illustrations, 

Based  in  part  on  a  previous  paper  by  O.  Geyor  (Verhandl,  der  K.K.  Qeol.  Reiehsan- 
staZ^  1904),  in  which  conclusions  were  drawn  as  to  the  geological  history  of  this 
region. 
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AnitrU — iMri*. 

Ein  AtibBd^  iiacb  der  S 
lUutlratmiis. 

AiutHk—Eant.  Olobiti  aHlWl) :  29T-3U!!.  KiUiUwfer. 

Dit    ErforechuDg  dee    MiigdrklenniBcbachtcrB.      Kin    BeitnK   zur  Stadium  der 

KiintphBn<.niono.      Vud   LeiitnaDt   Franz   HSblbofer.     With   Plan,  Seetion.  atui 

lUtatratiimi. 
Aiutria-~1lBtMrology.  

Jnbrbtl'^ber    itc-r    K.   K.    Zenlral-Anstalt    flir    Heh'nraliieio    and    newlynumih. 

Jahrfiaug  19IJ5.    Ninie  Folgt,  slii.  Bund.     Wica,  1907.    Siiu  12  X  '.',  pp.  uiiv. 

[iind  26e]. 
Auttii«— HcrtTu.  M.k.Jc.G.  Oa.  Witn  K  (l^OT) :  5-27.  Trampler. 

I>i«  niiliriacbim  Knreltiiler.     Voii  B.  Tnimpler. 
Anitria— BiltbDTg.  frtaliiH  Bl  (1907) :  373-378.  Jaeger. 

Daa  Oealdner  Tul.     Yon  Julius  Jaejjer.    Aim  tepitrute  copj. 

(>'.  Jiun^  S  (11)07):  121-12'J.      Sohmidt  kni  BpBtlunaiui. 
I'Dia  Oitoee.     t.  EulatebuagsBescUichtc.  dur   Ostwu.     Von  Dr.  W.  Kchmidt.    II. 
I  Die  Qcnotik  dea  BUdweslliubpn  Bitltikums  eeit  der  Eiszoit.    Vcrn  linns  Spellimiinn. 
_     Wii\  USapt. 
Bslgkru.  

Butgarin  at  to-day.    Officbil  edition  of  the  Itulgnrinn  Minintry  of  Commerce  and 

Agriculture.    London,  1!I07.    Size  8}  X  5),  pp.  xvi.  and  300.    Xapt,  Diagmm;  und 

lilufUatiuut.     FraenUd  by  Ihe  BaUiatt  SUilei  Exhibilioa. 

^A  uit-rul  summary,  dealing  with  tbe  people,  adminiBtration,  commerce,  etc. 
ntral  Enrope— Lake  of  CanitinoB.  SalbfUi, 

D.ultehe  BHiuIiehaa  G.  29  (1907):  337-;H7. 
Die    Verl[r.'brageatbL<'hte    oinea     Binneiiseea.      Von    Wilbelm    Ualbfaas.       \Yilh 

nitiMration. 
Cuitnl  EaropB— fbYtoKeagraphy,     Ahr^B.S.  Huagroite  0.i6(\Wl):  17-30.    SmM. 

Eine  pfldnzangcogniphisclin  Bkiize  der  Sudptt'D.  mil  boflondcrcr  BeriickBifhtigunK 

der   alidalpini'ii    mid  alplnen    Flam   'lea    RiesengetiirKca.      Von    Dr.   Z,   Sntbo. 

iFl^drajti  KBtlemeayth  3S  (1007)  :  47 -5U,  06-115.     With  Map  and  IlluelTntiotu.) 
XnropB— Health  Bssarts.  Linn. 

Tbe  Health   ItetiortB  of  Europe:   a  medical  nnd  popular  gaide   to  the   mineral 

■priiii^,  climalii^  mouDlaio  ana  Boaside  bealtb  rceorta,  bydropatbjca,  and  sanatoria 

of  Europe.    By  Tboioas  I-ioQ.    Edited  by  A.C.  Gljnn  Grylls.    IStb  adit.    London; 

TboHealtbIteBort8BDieau,1907.   Size!  X  H,pp.2Si.    FHee2i.ed.net.   PrMenled 

by  tlic  FMiiheri. 
laiope — Zoegeograpby.  Loblay, 

Tbe  Hiatoly  of  tbe  Spread  of  tbe  European  Faanu.     By  Pror.  J.  Lt^an  Lobley. 

London,  [1907].    Size  8}  x  5|.  pp.  IS.     Prenmled  by  llie  Author. 
Tnnea — Obimpagne.  Ohantnot. 

Entile  Ohantriot.    I^a  Champagne :  etude  de  ge'ugraphic  nigioDBlo.    Parii :  Bcrget- 

I^vmult  A  Cie..  1906.     Size  10  x  6},  pp.  ixiv.  sod  316.     Mapi,  lllvtlralionf,  and 

Diagrami,     i'riosS/r. 
Fnnoe— Jnm.  Spelunea  T  (1007) :  Nn.  47.  pp.  28.  Jonpntar.' 

Recberobes  appltelogiqacs  dans  la  ehaine  dn  Jura.    Far  E.  Foumier.    7''  Cain]>ngnc, 

lOOl-OS.      With  Sertionr. 

FrmsM— Full.  Ba«deker. 

Paris  and  enviroua,  with  rmites  from  l^ondon  to  PailB.  Hoadboob  foi  tmvelien 
byKarl  Baedokcr.  Ititb  edit.  London:  Dulan  ft  Ca..l007.  Sim  6}  x  4},pp,  Ut., 
470,  and  48.     ri.in>,  tU.     iVf-w  Gn.      /V«Ki,fcd  by  Ihe  Fublithef,. 

Fmee— Fyreaeei.       B.S.O.  Com.  Bordeaux  33  (1O07) :  140-147.  DeicombBi. 

l.'amcDogi'mi.'Dt  ik<8  montagnta  daoales  Pyrenfei  Oricntalsi.    Par  Pual  Deecombea. 

ftwmany— Bavaria.  Bren. 

Der  Eorbel-Seu.     l.itnnolngiBclio  Ktudie.     Kin   Beltru^  £ur  Itayriai'hL'n  Laodo- 

I   < — j_   __.|   Georg    Brcti.      (Berichte   dea  nHturifigBenBcbatllicfiun   Vereines  in 

,,      ^  g.     X.  Heft,  1903  und  1904.  pp.  121-222.)    Kegenaburg,  1905.    Size 

i.9x6.    Mapi,  lUuitratbmi  and  Diagrame.    Pr{ee8$.0d. 
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Odrmany^-Brandenburg.    Naturut.  Wochetuchrift  88  (1907)  :  321-330.       WahaMbifb. 

Die  Soenrinne  des  Grunewalds  nnd  ihre  Mooro.    Von  Prof.  Dr.  F.  Wahnsohafic. 
With  Sketch-map  and  Illustrations, 

Noticed  in  the  September  number  (p.  830).  ' 

HoUand-OlaoUtion.    Tk.  K.  Nederlandsch  Aard,  Genoots.  84  (]907) :  406-448.     Inie. 

llet  interglacialisme  in  Nederland.  (De  Toorgestelde  ecnhcid  van  hot  IJ8tijd?ak, 
iii.)    Door  J.  Lorie'. 

Iceland.  Hcrmau. 

Islaud  in  Vergangcnheit  und  Gegenwart.  Keise-Erinnerangen  von  Paul 
Herrmann.  2  vols.  Leipzig :  W.  Engelmann,  1907.  Siie  10  x  7,  pp.  (vol.  1)  xii. 
and  376  ;  (vol.  8)  vi.  and  31G.  Map  and  lUustraUons.  Prioe  Idin.  Presented  5y 
tlte  Publisher. 

The  first  volume  is  historical  and  descriptive,  the  second  gives  an  account  uf 
the  anhor's  travels ;  but  even  the  first  is  to  a  large  extent  interwoven  with  personal 
observations. 

Italy — Capri.  Lorenio. 

Atti  R.A.  Liitcei,  liendieonii,  Ser.  V.,  16  (1907) :  1  Sem.,  853-857. 
Ii*i8()Ia  di  C'npri.    Di  Giuseppe  do  Lorenzo.     With  Sections. 

Italy— Climatology.  XiUosbvidL 

Atti  R.A.  Ltncei\  liendiconti,  Ser.  V.,  16  (1907)  :  1  Sem.,  615-025. 

Dcir  influenza  dellu  catena  dcgli  Appennini  sulla  distribuzionc  delln  pioggiu 
neir  Italia  centnile.    Del  dott.  t  ilippo  Eredia. 

Italy— ecology.    Peiermanns  M.,  Erg&ntungskeft  156  (1907):  pp.  iv.  and  202.     Stofiuil 

Die  Phk'graischen  Folder  bei  Neapel,    Von  Prof.  Dr.  Carlo  de  Stefietni.    Map  and 

Illustrations. 

Italy— Lagooa  of  Venice.  Xagxini  and  Othsn. 

Ricerolie  lag^nari,  per  oura  di  G.  P.  Magriui,  L.  de  Marchi,  T.  Gnesotto. 
N.  4-5.  Programma  di  ricerehe  biologiche  lagunori.  Sulle  attinie  dellu  laguna 
di  Venezia  (pp.  40).  Nu.  6.  Le  attuali  conoeoenze  sulla  flora  lagunaro  ed  i 
problomi  clic  ud  cssa  si  collegano.  Di  A.  Beguinot  (pp.  20).  No.  7.  Prima 
relazione  annualc  (pp.  16,  Map).  Veuezia,  1907.  Size  10  x  7. 
Tiie  map  (in  No.  7)  shows  the  lines  of  levelling  so  far  carried  out,  and  the  locations 
of  tide-gauges  (cf.  Journal^  vol.  87,  p.  298). 

Spain— Cordova.  Calvert  and  CFalliclitn. 

Cordova:  a  city  of  the  Moors.  By  Albert  T.  Calvort  and  Walter  M.  Gallichan. 
London  :  J.  Laue,  1907.  Size  7^  X  5,  pp.  xvi.  und  108.  Plans  and  lUu^iraiitm*. 
I* rice  iU.  6d.  iiet.     Presented  by  the  Publisher. 

United  Kingdom— Antiquities.  Hubbard. 

Neolithic  dew-ponds  and  cattle-ways.  By  Artliur  John  Hubbard  and  George 
Hubbard.  2nd  edit.  London :  liOngmans  &  Co.,  1907.  Size  10  x  7,  pp.  xxiv. 
und  116.     Plam  and  Illustratiom.    Priceis.6d.net.    Presented  by  the  PuWshers. 

The  first  edition  was  reviewed  in  vol.  86,  p.  443.  This  contains  a  conaideruble 
umount  of  new  material,  a  number  of  additional  antiquities  being  discussed  and 
illubtrated. 

United  Kingdom— Devon.  Jukes-Browne. 

The  hills  and  valleys  of  Torquay :  a  study  in  vuUey-devolopment  and  an  explana- 
tion of  local  scenery.  By  A.  J.  Jukes-Browne.  Torquay,  1907.  Size  7}  X  5, 
pp.  viii.  and  104.  Mn-p»y  Sections^  and  Illustrations.  Price  Ss.  6d.  Presented  hy 
the  Author.    [See  Review,  vol.  30,  p.  548.] 

United  Kingdom — London.  Barber  and  others. 

The  port  of  London  and  the  Thames  barrage.  A  series  of  expert  studies  und 
reports  on  the  conditions  prevailing  in  the  tidal  river  and  estuary  of  the  Thames; 
dealing  especially  with  its  geological,  engineering,  navigation,  sanitary,  trading 
and  commercial  aspects,  and  the  effects  upon  these  of  various  proposals  which  have 
been  made  for  improvement  of  the  tidal  river  as  the  port  of  London  Comprising 
independent  studies  und  investigations  by  T.  W.  Barber,  and  by  C.  J.  Dibdin, 
E.  T.  Hennell,  C.'layton  Beadle,  and  D.  Urquhart.  liondon  :  Swan,  Sonnenschein, 
&  Co.,  11)07.  Size  lOJ  X  7J,  pp.  194.  Maps,  Plans,  and  Illustrations.  Price  I2s.  Qd. 
net.     Presented  hy  the  Publishers, 
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Vnitod  Xingdoni^LoBdoiL  Book. 

Memorials  to  serve  for  a  histonr  of  the  parish  of  Si.  Mary,  Rotherhithe,  in  the 
Ck>nnty  of  Sarrey  and  in  the  AdrainistratiTe  Ck)nnty  of  London.      By  Edward 
Joflselyn  Beck.     With  a  chapter  on  the  geology  of  the  Thames  valley  and  of 
Eotherhitho,  by   tlie  Rev.  T.   G.  Bonney.    Cambridge:  University  Press,  1907. 
Size  9  X  5},  pp.  xvi.  and  270.     Plans  and  Illustrations.    Price  lOs.  net.    Presented 
by  the  PMishers. 
Botherhithe,  or  Redriff,  as  it  is  even  now  known  in  popnlar  parlance,  took  a  fairly 
important  part  in  early  oversea  enterprise,  and  some  of  the  facts  here  recorded  have 
a  bearing  on  this  side  of  its  history,  to  which,  however,  less  attention  is  given  than 
conld  have  been  wished. 

Vnited  Kingdom — Scotland.  Oeikio  and  othors. 

Memoirs  of  the  Geological  Sorvey  of  Great  Britain.  The  geological  structure 
of  the  North- West  Highlands  of  Scotland.  By  Dr.  B.  N.  Peach,  Dr.  J.  Homo, 
W.  Gunn,  C.  T.  Clougb,  and  L.  W.  Hinxman,  with  practical  chapters  and  notes 
by  J.  J.  H.  Toall.  Edited  by  Sir  Archibald  Geikic.  Glasgow,  1907.  Size  10  X  6, 
pp.  zviii.  and  668.  Map,  Sections,  and  lUnstrations.  Price  lOs.  Qd.  Presented  by 
the  Geological  Survey. 

ASIA. 
Csntral  Asia.  Omm>0ijimailo. 

Travels  in  Western  China.  By  G.  E.  Grum-Ggimailu.  Vol.  8.  Round  the 
Koko-nor,  across  the  Nan-shan,  Bc-shan,  and  along  the  eastern  Tian-shan.  [Tn 
Russian.]  St.  Petersburg,  1907.  Size  12}  X  9,  pp.  vi.  and  532.  Maps  and 
niuttrations.    Presented  by  the  Imperial  liussian  Geographical  Society. 

Central  Asia — Tian-Shan.  Xeidel. 

Einige  Berichtignngen  zu  meinen  Arbeiten  iiber  den  Tian-Shan.  Yon  U.  Keidcl. 
(Separat-Abdruck  aus  dem  C«ntralblatt  fUr  Mineralogle,  Geologic,  und  Pnlaonto- 
logic.    Jahrg.  1907,  No.  9.)    Stuttgart,  1907.    Size  9x6,  pp.  271-275. 

Corrections  to  the  memoir  referred  to  in  vol.  29,  p.  357,  of  the  Journal,  necessitated 
by  the  author's  absence  when  the  proofs  were  revised. 

China — Shantnng  and  Xiangin.  Oamett. 

China.  No.  1  (1907).  Report  by  Mr.  W.  J.  Garoett  on  a  jouroey  through  the 
provinces  of  Shantung  and  Eiangsu.  London,  1907.  Size  13  X  8},  pp.  26.  Maps. 
Price  ^d, 

China—Tangtio  Provinces.  Bont  d'Anty. 

B.  Comite  Asie  Franfaise  7  (1907) :  197-207. 

La  mission  Bons  d'Anty. 

Contains  much  iuformation  on  the  province  of  Hunan  and  its  capital,  Changsha. 

Dnteh  Xast  Indies.  Blink. 

Nederlandsch  Oost-  en  West-Indie  :  geographisch.  cthnographisch  en  economisch 
beschreven  door  Dr.  H.  Blink.  Tweede  Deel.  Leiden :  E.  J.  Brill,  1907.  Size 
10  X  7,  pp.  xii.  and  586.     Price  ISs.  Gd. 

Bnteh  Bist  Indies.  Semirier. 

De  Compagnib*8  Kamer  van  het  Museum  van  hct  Bataviaasch  Genoofschap  van 
Kunsten  en  Wetensohappen.  (Door  M.  Serrurier.)  Batavia,  etc.,  1907.  Size 
11|  X  9,  pp.  14.     Uluntrations. 

Describes  the  steps  taken  to  fit  up  a  hall  with  antique  Eastern  furniture,  etc.,  as 
used  in  the  old  days  of  the  Dutch  East  India  Company. 

India.  

Annual  report  of  the  Board  of  Scientific  Advice  for  India,  1905-6.  Calcutta,  1907. 
Size  10  X  7,  pp.  vi.,  172,  and  x.     Map. 

Contains  some  items  of  news  regarding  surveys,  etc.,  outside  India  (cf.  August 
number,  pp.  212,  213). 

India—Language.  Thinun. 

Hindustani  grammar  self-taught.     By  Captain  C.  A.  Thimm.    Second  edition. 

London  :  Marlborough  &  Co.,  1907.    Size  7f  X  5,  pp.  120.    Price  2«.  6rf.    Presented 

by  the  Publishers. 
This  little  book  seems  fairly  good  of  its  kind,  though  the  rationale  of  Hindi  idioms 
is  not  always  so  clearly  explained  as   it  might  be.     To  give  an  instance  quite  at 
random,  the  phrase  for  **  I  have  no  knife  "  (to  me  knife  [there  is]  not)  is  explained 
by  the  inadequate  statement  (p.  48)  **  verb  have  understood." 
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Indiar-Langnage.  mBknmaiiii^ 

Tamil  Belf-taoght,  with  English  phonetic  pronanoiation.  By  M.  de  Ziln 
Wickremaainghe.  London  :  E.  Marlborough  &  Co.,  1907.  8i»e  71  x  5,  pp.  96. 
Pri4se2».6d.    Pruented  hy  ihe  PMi$heri. 

India— Vorth-Woft  Frontier.  

Selections  from  the  Records  of  the  Qovemment  of  India,  Foreign  Departmeit 
No.  429.  Foreign  Department,  Serial  No.  164.  Administration  Report  of  the 
North- West  Frontier  Province  for  1905-6.  Calcutta,  1907.  Sixe  13  X  8J,  pp.  iv., 
vi.,  and  44. 

India— PopnlatioB.  KiTT. 

Die  Britisch-Indische  Bevolkerung  nach  den  Ergebuissen  der  Volksxahlung  :?oo 
1901.  Yon  Qeorg  v.  Mayr.  (Separat-Abdmok  ans  dem  AUgemeinen  Statistischeo 
Archiv.  vii.  Band,  Erster  Ualbband.)    Tfibingen,  1907.    Sixe  9x6,  pp.  265-329. 

India — Snrrsys.  Loigi. 

Extracts  from  Narrative  Reports  of  the  Survey  of  India  for  the  season  19O4-1905. 
Prepared  under  the  direction  of  Colonel  F.  B.  Longe.  Calcutta,  1907.  Siie 
13|  X  8},  pp.  128.     Presented  by  the  Surveyor-General  of  India. 

Indo-China — ^Treaty.  

France,  No.  I.  (1907).  Despatch  from  His  Majesty's  Ambassiidor  at  Paris,  trans- 
mitting the  Treaty  between  France  and  Siam,  signed  ut  Bangkok,  March  23, 1907. 
London,  1907.    Size  13  x  8),  pp.  12.     Price  Hd. 

See  note  in  vol.  29,  p.  569. 

Japan— Formosa.  Rev.  Cdoniale  (1907) :  274-288.  Ktu. 

Note  ooucornant  Tindustrie  du  camphre  k  Formose.     Par  Reginald  Kann. 

Japan— Formosa.        /.  College  5c.,  Tokyo  22  (1906):  pp.  704.    Xatsiimiira  and  HajU. 

Enumeratio  plantarum  in  Insula  Formosa  sponte  crescentium  hacusqne  rite  cogni- 
tarum  adjectis  descriptionibus  et  figuris  spociemm  pro  regione  novarom.  By  J. 
Matsumura  and  B.  Hayta.     With  Map  and  Plates. 

Japan — ^Formosa — Earthquake.  tasrl 

B.  Imp.  Earthquake  Investigation  Com.  1  (1907) :  53-69. 
I'reliminary  note  on  Uic  Formosa  earthquake  of  March  17, 1906.    By  Dr.  F.  OmorL 
With  Maps  and  lUustratiom. 

Japan— Language.  Shiad. 

Japanese  self-taught,  with  English  phonetic  pronunciation.  Edited  by  W.  J.  8. 
Shand.  London :  E.  Marlborough  &  Co.,  1907.  Size  74  X  5,  pp.  108.  Priee  2f.  &/. 
Presented  by  the  Publishers. 

Likely  to  be  useful  to  those  desiring  an  elementary  knowledge  of  Japanese. 

Malay  Archipelago— Sumatra.    Sitzungsb.  K.  Preuss.  A.W.  (1907) :  127-140.         Yoli. 

Vorl'aufiger  Bericht  iiber  eine  Forschnngsreise  zur  Untersuchnng  des  Gebirfrs- 
baues  und  dor  Yulkane  von  Sumatra  in  den  Jahren  1904-1905.  Von  Prof  Dr. 
Wilhelm  Volz. 

Malay  States— Oeology.  Beriyenor. 

Federated  Malay  States.   Geologist's  report  of  progress,  September,  1903,  to  January, 
1907.    By  J.  B.  Scrivener.    Kuala  Lumpnr,  1907.    Size  10  x  6,  pp.  x.  and  44. 
The  latter  half  deals  with  economic  geology. 

Mongolia  and  Tibet.  XoiloiF  and  Mereshkovski. 

Mongolia  and  Kham.  The  work  of  the  Imi)erial  Russian  Geographical  Society's 
Expedition,  1899-1901.  Vol.  8.  Diatoms  of  Tibet,  by  K.  S.  Merezhkovski.  [In 
Russian.]  St.  Petersburg,  1906.  Size  12|  x  9,  pp.  42.  Map.  Presented  by  the 
Imperial  Russian  Geographical  Society. 

Tarkey.  Petermanns  M.  63  (1907) :  145-153.  Sehaffer. 

Ciruudziige  des  geologischen  Banes  von  Turkisch-Armenien  und  dem  ostlichcn 
Auatolien.    Von  Dr.  Franz  X.  Schaffer.     With  Map. 

AFEIOA. 

Africa.  Xmas. 

Stanford's  Compendium  of  geography  and  travel  (new  issue).  Africa:  vol.  i 
North  Africa.  By  A.  H.  Keane.  2nd  edit.  Ix^ndon:  E.  Stanford,  1907. 
Size  8x5,  pp.  XX.  and  640.  Maps  and  lUmtirations.  Priee  15t.  Presemted  by 
the  Publisher. 
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Ifrica— Banta.  Oordt. 

Cape  of  Good  Hope.    Colonial  Secretary's  Ministerial  Division.     The  Origin  of 
the  Bantn.     A  preliminary  study  by  J.  F.  Van  Oordt.     Cape  Town,  1907.     Size 
9|  X  6,  pp.  yi.  and  98. 
See  review  in  the  August  number  (p.  202). 

Lfrioa— Commanications.    B.  Engineers  J.  5  (1907)  :  288-208.  Denisoxi. 

Road  Construction  and  Maintenance  in  Tropical  Africa.  By  Lieut.  G.  W. 
Denison.     With  Sections. 

Africa— Cnrrenoies.  M.G.  Ges.  Hamburg  22  (1907) :  1-34.  Kilrohlioff. 

Die  Greldverhaltnisse  im  beutigen  Afrika  in  ihrer  Entwickclung.  Yon  D. 
Kdrchhoff. 

Ugeria.  Ann.  G,  16  (1907)  :  139-147.  RousMan. 

Dans  la  basse  vallee  do  TOued  Sahcl.  Notes  sur  les  MezziiYa,  les  Toudja  et  les 
Beni  Ourlis.     Par  Robert  Rousseau.  * 

Algeria.  BM.S.Q.  Madrid  49  (1907) :  226-265.  Serrano. 

Relacidn  de  uu  viaje  liecho  desde  Madrid  &  la  ziudad  de  Argel  para  rcdimir 
cantivos  en  el  a&o  1670.    For  fray  Bartolom^  Serrano. 

Algeria.  

Statistique  gen^rale  de  TAlg^rie,  1905.  Algiers,  1906.  Size  10|  x  7,  pp.  326 
and  XX. 

Algeria — Commerce.  Delorme, 

Exposition  Coloniale  do  Marseille  en  1906.  Le  commerce  algerien  (rapports  avcc 
la  France  ot  I'e'tranger).  Par  P.  Delorme.  2  vols.  Algiers,  1906.  Size  9^  X  6|, 
pp.  (vol.  1)  viii.  and  402  ;  (vol.  2)  464  and  Ixiv. 

Algeria -Oeodesy.  C.R.A.  Se.  Paris  144  (1907) :  792-795.     Bourgeois  and  Noirel. 

Sur  la  forme  du  g^oide  dans  la  region  du  Sahel  d' Alger.  Par  Bourgeois  et  Noirel. 
With  Sketch-maps. 

BritiBh  West  Africa.        J.R.  Cohmial  L  88  (1906-7)  :  360-379.  Montmorree. 

The  Cemmercial  Possibilities  of  West  Africa.  By  Right  Hon.  Yisconnt  Mont- 
morrcs. 

Canary  Islands — ^Tenerife.  Espinosa. 

The  Guanches  of  Tenerife ;  the  Holy  Image  of  Our  Lady  of  Candelaria;  and  the 
Spanish  conquest  and  settlement,  by  the  Friar  Alooso  de  Espinosa.  Translated 
and  edited,  with  notes  and  an  introduction,  by  Sir  Clements  Markham.  (Hakluyt 
Society  publications.  Second  Series,  No.  xxi.)  JiOndon,  1907.  Size  9x5,  pp.  xxvi. 
and  222.     Maps  and  Facsimile  Illustrations.     Freaented  by  the  Hakluyt  Society. 

Cape  Colony— Bechuanaland.     P.  Rhodesia  Se.  Ass.  8  (1906):  73-86.  Molynenx. 

A  CJontribution  to  the  Geology  of  the  Bcchuanaland  Protectorate.  By  A.  J.  C. 
Molyncux. 

Cape  Colony — Buffalo  River.  Sehwan. 

The  Rock  Channel  of  the  Buffalo  River,  East  London.  By  K.  H.  L.  Schwarz. 
(From  the  Records  of  the  Albany  Museum,  vol.  2,  No.  1.)  Albany,  1907.  Size 
9J  X  6§,  pp.  18.     Section.     Presented  by  the  Author. 

See  note  in  the  September  number  (p.  333). 
Cape  Colony — Irrigation.  Leane. 

Cape  of  Good  Hope.  Fish  River  Surveys.  Report  by  Mr.  W.  B.  Leane  upon 
Proposed  Schemes  at  Strydom's  Kraal,  Cradock,  with  covering  letter  by  Mr.  W.  B. 
(lordon.     Cape  Town,  1906.     Size  13  x  6,  pp.  22.     Plan  and  Sections. 

Cape  Colony— Irrigation.  Newman. 

Capo  of  Good  Hope.  Reports  on  the  Great  Fish,  Bushmans,  and  Sundays 
Rivers.  By  Mr.  R.  W.  Newman,  1905.  Cape  Town,  1906.  Size  13  x  8,  pp.  20. 
Sections. 

On  the  possibilities  of  irrigation  from  these  rivers. 
Congo  State.  Comoldi. 

Aristide  Comoldi.  La  Quostione  Congolese.  Milano,  1907.  Size  10 J  x  7^, 
pp.  61.  Map.  Presented  by  the  SoHeta  Italiana  di  Esplorazioni  G<'ografiche  e 
Oommerciali. 

The  writer,  who  occupied  an  official  position  in  the  north-east  part  of  the  state 
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uiidor  tlio  a;,'rcement  betwceu  tho  liiilian  and  C.'ongolose  Governmonts,  givea  an 
im partial  review  of  the  history  and  present  coodition  of  the  state,  and  points  out  the 
intierests  wliich  he  considers  it  to  offer  to  Italy. 

Congo  State.  M.G,  Ge».  Hamburg  22  (1007)  :  173-200.  Frobaniiu. 

KolonialwirtschaftUches  aiis  doin  Eongo-Kassai-Gebiet.  Einige  Boobachtangen 
von  Leo  Frobenius. 

East  Africa.  P.  Rko(hfia  Sc.  Am.  6  (1906) :  118-138.  Latnoe. 

The  Lundi  and  Sabi  Kivors.     By  H.  de  Laessoo.     With  Maps  cind  JUuHrationt. 

East  Africa.  Seamu. 

Observations  in  the  Tropics.     By  Louis  L.  Seaman.     [Reprint  from  the  New  York 
Medical  Journal  for  September  29,  1906.]     A.  R.  Elliott.     New  York,  1906.    Sixe 
8  X  5^,  pp.  8.     Presented  by  the  Author. 
During  a  visit  to  East  Africa,  the  anther  paid  special  attention  to  disease  and  its 

treatment. 

Egypt.  Cromer. 

Egypt.  No.  2  (1907).  Dc8i>atch  from  the  Earl  of  Cromer  respecting  the  water- 
supply  of  Egypt.     London,  1907.     Size  13  x  8J,  pp.  18.    Friee  2^4. 

See  note  in  the  Monthly  Record  for  September  (p.  332). 

Egypt.  

Survey  Department,  Egyi)t.  Meteorological  Report  for  the  year  1904.  Part  ii. 
Climatologieal  Stations,  Rainfall,  and  River  Gauge  Observations.  Cairo,  1906. 
Size  14 J  X  lOi,  pp.  X.  and  40. 

NOBTH  AHEEICA. 

Alaska— Bogoslof  Islands.   Popular  Sc.  Monthly  69  (1906) :  481-489.   Jordan  and  Clarke. 
The   Bogoslofs.     By   David  Starr  Jordan  and  George  Archibald  Clarke.     With 
lllwtf  rations. 

See  note  in  the  Journal  for  February,  1907,  p.  228. 
Alaska— Commercial.      National  O,  Mag.  18  (1907)  :  164-190.  Brookes. 

Railway  routes  in  Alaska.  By  Alfred  H.  Brookes.  With  Map^,  lllu^trntion»,  and 
Diagrarm. 

AlasTia— Nome.  America  J.  Sc.  28  (1907) :  457-458.  Ball. 

On  climatic  conditions  at  Nome,  Alaska,  during  the  Pliocene,  and  on  a  now  species 
uf  Pecten  from  the  Nome  GoM-bearing  Gravels.  By  William  Healey  Dall,  Paleon- 
tologist U.S.  Geol.  Survey.     With  Illustration. 

America— Cartography.     B.  American  G.S.  89  (1907):  202-224.  Stevenson. 

Typical  early  maps  of  the  New  World.     By  E.  L.  Stevenson.     With  Faoiimilcj^. 

Canada.  J.R.  Col.  I.  88  (1907):  4.S9-465.  Griffith. 

Some  phases  of  Canada's  development.     By  W.  L.  Griffith. 

Canada— Geological  Survey.  

Summary  Rejiort  of  the  Geological  Survey  Department  of  Canada  for  the  Calendar 
Year  1906.  Ottawa.  Size  9i  X  6J,  pp.  vi.  and  206.  PresetUed  by  the  Oeologieal 
Surrey  of  Canada. 

See  note  in  the  Monthly  Record  for  August  (p.  215). 

Canada— Glaciers.     P. A.  Nat.  Sc,  Philadelphia  63  (1906) :  568-580.  Vau. 

Observations  niade  in  1906  on  glaciers  in  Alberta  and  British  Columbia.  By 
(Jeorge  and  William  S.  Vaux.     With  Map  and  lUuttrations. 

Canada— Nova  Scotia.    P.  ami  T.  Norn  Scotian  I.  Sc.  11  (1903-04)  :  264-270.  Mcintosh. 
The  question  of  subsidence  at  Louisberg,  Cape  Breton.    By  Kenneth  Mcintosh. 

Canada — Tides.  

Tide  tables  for  the  Pacific  Coast  of  Canada,  1907  .  .  .    Ottawa,  1609.    Size  9J  x  6J, 

pp.  28. 

Mexico— Geology.  Science  25  (1907) :  710-712.  Hill 

Geology  of  the  Sierra  Almoloya,  with  notes  on  the  tectonic  history  of  the  Mexican 
plateau.     By  Robert  T.  Hill. 

Noticed  in  the  Monthly  Record  (July,  p.  93). 
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Mexico— VoloanodB.        SooUinh  O.  Mag.  23  (1907) :  281-312.  Cadell. 

Soai3  ol  1  ^eiclcaa  vjlcaaaed.    By  lleary  }!.  Cadell.     With  Mapi  and  Illuttralioug. 

North  Ameriea— Ethnology.  Hodge. 

Smlthsoaiaa  lastitutioa  :  Bureaa  of  American  Ethnology,  Balletiu  30.  Handbook 
of  American  Indiana  north  of  Mexico.  Edited  by  Pre  lorick  Webb  Hodge.  Part  i. 
Waahington,  1907.     Size  9J  X  6,  pp.  x.  and  972.     Map  ani  Illustrationii. 

United  States.  JohnBon. 

Report  on  the  Geological  Excnraion  through  New  Mexico,  Arizona,  and  Utah, 
summer  of  1906.  By  Doaglas  Wilaon  Johnson.  (Reprinted  from  Technology 
Quarterly,  vol.  19,  Xo.  4,  Deseinbor,  1936.)    Size  lOi  X  7,  pp.  408-115. 

United  States— Florida.  MiUspangh. 

Field  Columbian  Museum  PubU.,  Botanical  8er.  2  (1907),  189-246. 
Flora  of  the  Sand  Keys  of  Florida.     By  Charles  Frederick  Millspaugh.     With 
Maps. 
Noticed  in  the  Monthly  Record. 

CENTRAL  AND  SOUTH  AXEBIGA. 

Argentine— ArohsBology.  Ambrosetti. 

Exploniciones  arqueoldgicas  en  la  Pampa  gramle  (I'rovincia  do  Salta).  Por  Juan 
B.  Ambrosetti.  (De  la  IteviftUi  de  la  Untversidad  de  Buenos  Aires,  1906,  Tomo  v.) 
Buenos  Aires,  1906.    Size  10}  X  7,  pp.  200.    Maps  and  Illustralions. 

Argentine — Levelling.  Lelli. 

An.  S.  dent.  Argentina  62  (1906):  137-152,  202-208,  243-250. 

La  uivelacidn  dc  precisidn  en  la  Repiiblica  Argentina.     Por  Aduino  Lelli. 

Argentine— Patagonia.  Ameghino. 

An7i.  Museo  Nacional,  Buenos  Aires  8  (1906) :  pp.  568. 

\^e»  formations  sedimentaires  du  cretace  superieur  ct  du  tertiaire  do  Patagonie. 
Par  Florentine  Ameghino.     With  Illustrations. 

BoliTis.  Neyen-Lemaire. 

Mission  scientifique  G.  de  Crdqui  Montfort  et  E.  Sen^chal  do  la  Grange.  Les 
lacs  des  hauts  plateaux  dc  TAm^rique  du  Snd.  Par  le  Dr.  M.  Noveu-Lemaire. 
Paris:  H.  le  Sondier,  1906.  Size  11  X  7},  pp.  vi.  and  198.  Maps  and  Illustrations. 
Price  7.50 /r.     Presented  by  the  Publisher.    [To  be  reviewed.] 

Bolivia.  Calderon. 

Bolivia.  Address  delivered  by  Mr.  Ignacio  Calderon  .  .  .  Washington.  1907. 
Size  9x6,  pp.  22.    [In  Spanish  and  English.] 

On  the  development  and  present  condition  of  Bolivia. 

BraaiL  J.  Geology  16  (1907)  :  218-237.  Derby. 

The  sedimontary  belt  of  the  coast  of  Brazil.  By  Dr.  Orville  A.  Derby.  With 
Sketch-map. 

Brasil— Amaion.  Ann.  O.  18  (1907):  159-174.  Le  Cointe. 

Notice  sur  la  carte  du  cours  de  I'Amazone  et  de  la  Guyane  br^silienno  depuis 
I'oce'an  jnsqu*k  Manaos.     Par  Paul  Le  Cointe.     With  Map. 

The  map — on  the  gcale  of  1 :  2,000,000 — is  an  attempt  to  correlate  the  results  of  all 
previous  journeys  with  the  author's  own  observations. 

Chile  and  Argentina — Boundary.  Patron. 

Republica  de  Chile :  Oflcina  de  Limites.  La  linoa  de  frontora  con  la  Repiiblica 
Aijcntina  entre  las  latitudes  27°  i  31°  S.  Por  Luis  Riso  Patron  S.  Santiago  do 
Chile,  1907.  Size  11  x  8,  pp.  190.  Maps  and  Illustrations.  Presented  by  the 
Ojieina  dc  Limite$,  Chile. 

Peru.  Clairmont. 

Guide  to  modem  Peru:  its  great  advantages  and  unique  o])portunitie8.  By 
A.  de  Clairmont.  Toledo.  Ohio,  1907.  Size  7J  X  5|,  pp.  80.  Illustrations. 
Presented  hy  the  Author. 

Peru.  Enock. 

The  Andes  and  the  Amajson :  life  and  travel  in  Peru.  By  0.  Reginald  Enock. 
London:  T.  Fisher  Unwin,  1907.  Size  9  x  SJ,  pp.  xvi.  and  380.  Map  ami  Illus- 
traUom.    Pries  21«.    Presented  by  the  Publieher,    [To  be  reviewed.] 
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AUSTBALASIA  AMD  PAOIPIO  ISLANDS. 

New  Ouinaa— Britifh.  

British  New  Guinea.   Annual  report  for  the  year  ending  June  30, 1906.  Melbourne, 
1907.     Size  13  X  8^,  pp.  94.    Sketeh-maps  and-  lUustrcUioni. 

New  Guinea— Dutch.   T«.  K.  NederktncUeh  Aard.  Oenoots.  24  (1907):  466-471.  Lorenti. 
De  Nieuw-Guinoa  Expoditie  van  de  '*  Maatschappij  ter  Bevorderung  van  het 
Natuurkundig   Ondcrzoek  der   Ned.  KoloDien,"  en   het  **  Indisch  Gomit^  voor 
Wetenschappelijke  Onderzoekingen?"    Door  H.  A.  Lorentz. 
Describes  the  organization  and  plans  of  this  expedition,  which  lately  left  BataTia 

for  the  south  coast  of  Dutch  New  Guinea. 

Pacific  Islands.  XlkiiigtoiL 

The  savafre  South  Seas;  painted  hy  Norman  H.  Hardy;  described  by  E.  Way 
Elkington.  London  :  A.  &  C.  Black,  1907.  Size  9x6,  pp.  xii.  and  212.  Jrtarfra- 
tiojis.    Price  20».  net.     Presented  hy  the  Publuhert. 

See  Review,  ant€. 

Pacific  Ocean.  National  G.  Mag.  18  (1907) :  205-208.  Haggle. 

A  Recent  Report  from  the  "Doubtful  Island  Rcgi(»n."  By  James  D.  Hague. 
With  Map9. 

The  existence  of  a  reef  in  the  north-east  Pacific  (cf.  Journal,  vol.  25,  p.  331)  was 
reported  by  the  commander  of  the  French  barque  Michelet  early  in  tlie  present  year. 

Bamoa— Savaii.  M.kM.G,  Ges.  Wien  60  (1907) :  28-37.  Eechlinger. 

Ausflug  zu  dem  neuentstandenen  Krater  auf  der  Insel  Savaii  (Samoa)  im  August 
1905.     Von  Dr.  Karl  und  L.  Rechlinger. 

Western  Australia— Zoogeography.  M.G.  Qes.  Hamburg  22  (1907)  :  35-68.  Michaelien. 
Die  Tierwelt  Siidwest-Australiens  und  ihre  geographischen  Beziehungcn.    Von 
Dr.  W.  Michaelsen.     With  Sketch-maps. 

West&rn  Australia.  J.R.  Col.  1. 88  (1907) :  275-204.  Bsmb. 

The  Resources  of  Western  Australia.    By  Hon.  C'.  H.  Bason. 

POLAB  BEOI0N8. 

Antarctic.  Nordenskiold  and  others. 

Wissensehaftliche  Ergehnisse  der  schwedisolien  Sudpolur-Expedition,  1901-1903, 
unter  Leitung  von  Dr.  Otto  Nordenskiold.  Hand  IV.  Lieferung  5  (p]>.  16); 
Lieferung  6  (pp.  172) ;  and  Band  V.  Lieferung'  9  (pp.  22).  Stockholm,  IDOt^^T. 
Size  11  X  8 J.     Map  and  Plates. 

These  parts  deal  with  the  collections  of  marine  algaa,  c<:»llembola,  etc. 

Antarctic — Belgian  Expedition.  Ar^towiki. 

Plan  de  v«'yage  de  la  Second  Expedition  Antarctique  Beige.  l*ar  Henryk 
Ar9tow8ki.     Vanderauwera  &  Co.,  Bruxelles,  1907.     Size  9x6,  pp.  10. 

Antarctic — Belgian  Expedition.  Aiftowiki. 

Programme  Scientifique  de  la  Seconde  Expedition  Antarctique  Beige.  Par 
Heiiryk  Ar9toweki.     Bruxelles:  Ferdinand  Larcier,  1907.     Size  9^  x  t>,  pp.  lt>. 

Antarctic— (geology.  

National  Antarctic  Expedition,  1901-1904.  Natural  History.  Vol.  1.  Geolojry 
(B^ield-geology :  petrography).  London,  1907.  Size  12^  x  9,  pp.  xii.  and  160. 
Maps  and  lllusirations.  Price  30$.  Presented  hy  the  British  Museum  (^Natural 
History). 

Arctic.  Xa  G.,  B.S.G.  Paris  16  (1907) :  233-252.  Amundsen. 

A'ers  le  l*61e  magndtique  boreal  par  le  passage  du  Nord-Ouest.  Par  Roald 
Amundsen. 

Arctic.  B.  American  G.S.  89  (1907)  :  224-231.  (Mikkelsen  and  Stefansson.) 

(Letters  from  Captain  Einar  Mikkelsen  and  V.  Stefansson.)     With  Map. 

Arctic— Norwegian  Ezp^tion.  Isachsen. 

Report  of  the  Second  Norwegian  Arctic  expedition  in  the  Fram,  1898-1902. 
No.  5.  Astronomical  and  Geodetical  Observations.  By  Gunnar  Isachsen. 
Ohristiania,  1907.    Site  11  X  7,  pp.  142.    3fap«  and  lUustraiiont. 
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MATHSMATIGAL  eEOeEAPHT. 

Aatronomy— Moon.        C.  R. A.  So.  Paris  U^  (1907):  1193-119G.      Loewy  and  Puisauj. 
Snr  Torigine  dcs  accidents  du  sol  lunaire.    Par  lioowy  et  Puiseux. 

Cartography— Historical.    Rev.  G.  Col.  y  Mercantile  (1^07):  155-159.  Bl&zqnes. 

Trea  cjirtas  nauticas  del  siglio  xvi.     Por  A.  Bl^zquez. 

These  charts,  one  of  which  embraces  the  basiu  of  the  Mediterranean  with  the  west 
coasts  of  Spain  and  Morocco,  the  others  portions  of  the  same  area  on  a  larger  scale, 
seem  to  show  a  conntction  with  the  order  of  St.  John  of  Jerusalem. 

Cartography — Statistical  Maps.  Mayr. 

Zur  Methodik  und  Tochnik  statistischor  Karten.  Von  Dr.  Georg  v.  Mayr. 
(Sepamt-Abdruck  aus  dem  Allgemeinen  statistischen  Archiv,  VII.  Band,  Erstcr 
Halbband.)    Tubingen,  1907.     Size  9x6,  pp.  131-157. 

Geodesy.  McCaw. 

The  Progress  of  Geodesy.  By  G.  T.  McCaw.  (Read  before  the  Institution  of 
Civil  Kngincers  of  Ireland,  May  1,  1907.)  Dublin,  1907.  Size  8J  X  5^,  pp.  42. 
Map  and  Wuttnition*.     Pretented  by  the  Author. 

FHT8ICAL  AHD  BIOLOGICAL  OEOOBAPET. 

CUmatology.  J.O.  5  (\ 006) :  302-31 9,  339-353,  395-405,  433-450.  Ward. 

The  ( 'haructeristics  of  the  Zones.  By  Robert  De  C  Ward.  With  Mapft  ami 
Diagrnrm. 

Coasts.  J.8,  Arts  66  (1907) :  650-667.  Carey. 

The  l*rotection  of  Sea-shores  from  Erosion.  By  Alfred  Edward  Carey.  With 
lUuHrations  arnl  Diagram^. 

CoasU.  C.R.A.  8c.  Paris  144  (1907) :  938-940.  ThoiUet. 

Sur  la  marche  dcs  sables  le  long  des  rivages.     Par  Thoulet. 

Erosion.         Atti  R.A.  Linreiy  Rendiconti,  Ser.  v.  16  (1907),  I  Sem.y  571-575.      Fischer. 
Fenomeni  di  abrasione  sulle  coste  dei  paesi  deir  Atlante.    Di  Teobaldo  Fischer. 

Erosion.  P.R.S.  Victoria  19  (1907)  :  54-59.  Leach. 

Surface  tension  as  an  aid  in  canyon  formation,  the  production  of  bad  lands,  and  in 
river  capture.     By  J.  A.  Leach.     With  Diagranhs. 

The  writer  holds  that  the  tendency  of  water  to  adhere  to  surfaces  is  an  important 
factor  in  processes  of  erosion,  as  it  helps  the  wearing  away  of  softer  layers  of  rock  or 
soil  by  undercutting. 

Oeomorphology.  Odtsinger. 

G.  Abhandlungen  (Penek)  9  (1907)  :  Heft  1,  pp.  iv.  and  174. 

Beitriige  zur  Entstehung  der  Bergriickenformen.  Von  1).  Gustav  Gotzingor. 
With  MapSy  DiagramSy  and  Illustration)*. 

Oeomorphology— Erosion.      C.R.A.  So.  Paris  144  (1907)  :  93^,-938.  Bronhes. 

Sur  les  relations  entrc  I'erosion  glaciaire  ct  Te'rosion  fluviale.     I*ar  Jean  Brunhes. 
Geophysics.  P.R.S.  79  (1907):  Ser.  A.^  19i  199.  Love. 

The  gravitational  stability  of  tlie  t'urth.     By  A.  E.  H.  Love. 

Historical — ^Travel.  Adler. 

The  Itinerary  of  Benjamin  of  Tudela.  Critical  text,  translation,  and  commentary 
by  Marcus  Nathan  Adler.  London :  H.  Frowdo,  1907.  Size  9  x  5J.  pp.  xvi.,  94, 
and  [100].     Map  and  Facsimiles.     Price  5«.  net.     Presented  by  the  Publisher. 

This. is  not  merely  an  English  version  of  the  edition  reviewed  in  vol.  27,  p.  83, 
in  which  Dr.  Adler's  name  appears  as  joint  editor  with  that  of  Dr.  Griinhut  of  Jeru- 
salem. The  Iranslation  and  notes  are  here  the  work  of  Dr.  Adler  alone.  The  edition 
will  prove  of  great  use  to  students,  and,  while  not  intended  to  supplant  the  standard 
work  of  Asher,  it  is  valuable  as  presenting  the  results  of  more  recent  research. 

AKTHROFOeEOGBAPET  AHD  HI8T0BIGAL  OEOGBAPHT. 

Anthropogeography — Glimate  and^Man.  Tyler. 

The  psycho-physical  aspect  of  climate,  with  a  theory  concerning  intensities  of 
sensation.    By  W.  F.  Tyler.    (Reprinted  from  the  Journal  of  Tropical  Medicine 
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nnd  Hyrjiene,  April  15,  1907.)    London,  1907.    Siae  9|  x  6,  pp.  46.    Diagram*. 
I'ro^fintcd  by  the  Authi>r. 

Anthropogeography— Migrations.    /.  Anihropologieal  I.  86  (1906) :  189-220.      Petrie. 
Migrations.     By  Prof.  W.  M.  Flinders  Petrie.     With  Mapf  and  UlusbraHoM. 

BIOOBAPET. 

Dapper — Bibliography.  Selmller. 

NovuB  Orbis.  l)e  A.  Montanus  o  de  O.  Dapper?  For  R.  R.  Schuller.  [Santiago. 
N.r>.]     Size  9i  X  0,  pp.  18.     Fac>tt'mile8.     Presented  hy  the  Author. 

The  writer  lays  ii  down  that  Montanus  was  but  a  pseudonym  of  Dapper.  (See 
note  in  the  Monthly  Record,  November,  p.  568. 

Fanshawe.  Panihave. 

The  memoirs  of  Ann  Lady  Fanshawe,  wife  of  the  Right  Honourable  Sir  Richard 
Fanshawe.  Bnrt.,  l(i00-72,  reprinted  from  the  Original  Manuscript  in  the  possefssion 
of  iMr.  Evelyn  John  Fanshawe  of  Farsloes,  with  four  photogravure  portraits  and 
twenty-nine  other  reprocluctions.  London :  John  Lane,  li)07.  Frctentrd  ty  iU 
Editor. 

The  editor,  Mr.  H.  ( \  Fanshawe.  supplies  copious  notes  embodying  nil  the  fresh 
information  he  has  been  abh»  to  glean  concerning  Sir  Richard  Fanshawe  and  his  vife. 
Th<'  memoirs  are  occasionally  of  geographical  interest,  as  they  describe  various  joaroejs, 
including'  that  from  (  adiz  to  Madrid  made  at  the  time  of  Sir  Richard*s  appointments^ 

ambas.'^ador  to  tbe  court  of  Spain. 

OEVSRAL. 

British  Colonies.  

Fmijijration :  Memorandum  on  the  History  and  Functions  of  the  Emigfnmts'  Informa- 
tion Office.     1907.     Tiondon,  1907.     Size  V.\  x  SJ,  pp.  10.     IHagramt.     Price  6*/. 

Inclndcs  statistics  on  emigration  to  the  colonies. 

British  Empire.  HMunshaw. 

The  Empire  and  the  Schools.  By  F.  J.  (-.  Heamshaw.  (From  the  School  World. 
June,  1907.)     London,  1907.     Size  lOJ  x  7i,  pp.  204-208. 

Contains  a  useful  bibliography  of  school  books  on  the  British  Empire. 

British  Empire.  

">finnt«'8  of  Pnx'cedings  of  the  Colonial  Oonferenco,  1907.  London,  1907.  Size 
l^U  X  8J,  pp.  X.  and  022.     Price  Tw. 

Pa'pi-rs  laid  before  the  C'olonial  Conference,  1907.  liOndon,  1907.  Size  l.T  x  % 
pp.  X.  and  592.     Price  •!«.  dd. 

Educational.  Oat. 

The  31odern  (Geography.  No.  1  (for  beginners).  By  B.  B.  Das.  Third  edit. 
Calcutta,  19l)r>.     Size  7  x  T),  pp.  08.     Mapn.     Pret^ented  hy  the  Author. 

Consist .i   mostly  of  lists  of  names,   etc.,   with   slight   attempt   at   explanation  of 
phenomena. 

Educational.  Gibbs. 

TIk;  rediiLTOoy  of  (icograjjliv.  By  David  dibbs.  (Reprinted  from  the  Pedaijogiotl 
Sniinntrii,  Mnrch,  1907,  vol.*  14.    Size  9J  x  6,  pp.  :^9-100.)    Pre^ent^d  hy  the  Auth"r. 


NEW  HAPS. 

By  E.  A.  REEYXS,  Map  OuraUtr,  R.a.8. 

EVBOPI. 

England  and  Wales.  OidnAaee  Svftj. 

Sheets  published  by  the  Direotor-General  of  the  Ordnance  Survey,  Sonthampton, 
from  October  1  to  31, 1907. 
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1  inch— (third  edition)  :— 

In  outline,  102, 103,  189.     U.  each  (engraved). 

With  hills  in  brown  or  black,  139,  208,  335.     If.  each  (engraved> 

Towns  and  country  around,  with  roads  printed  in  colour.     Bath.     PHm,  flat  in 

aheeis  or  folded  in  cover ^  on  paper  y  1$.  6(/. ;  mounted  on  linen,  2$, 

Large-sheet  series,  printed  in  colours,  folded  in  ooyer  or  flat  in  sheets,  95,  96, 
98,  99, 104.  Price,  on  paper,  U,  Qd.  ;  mounied  on  linen,  2«  ;  mounted  in  Bediow, 
28.  6d.  each. 

6-iBoh— Oonnty  Ifaps  (first  reyision) : — 
Oarmarthenihire,  29  n.w.,  8.w.,  31  v.w.,  94  B.B.,  37  n.b.,  8.e.,  38  b.w.,  8.e.,  39  n.w., 

B.S.,  40  N.B.,  B.W.,  S.E.,  41  8.B.,  42  N.B.,  8.W.,  8.B.,  44  N.B.,  45  N.B.,  B.B.,  46  H.W.,  M.B., 

53  N.B.  Cornwall,  11  N.w.,  15  n.b.,  b.w.,  16  8.W.,  8.B.,  21  n.w.,  n.b.,  27  n.e  ,  36  n.b., 
37  N.W.,  n.b.,8.w.,  39  B.B.,  44  n.w.,  n.b.,  8.B.,  45  N.E.,  8.W.,  53  N.E.,  54  N.E.  (54  8.E. 

and  55  8.W.),  55  N.w.  Bavonihire,  117  be.,  123  (b.w.  and  8.B.).  Lincolnahira, 
25  n.w,  N.E.,  8.W.,  28  N.W.,  30  s.w.,  31  n.w.,  37  N.w.  Norfolk,  41  8.W.  Pambroka- 
■hire,  0  n.w.,  12  h.e.,  13  n.w.  Torkihira  (First  Beviaion  of  1891  Survey),  262  s.w., 
264  N.E.,  265  N.E.    1«.  000^. 

SS-ineh^Oonnty  Ifaps : — 
Cornwall  (First  Revision),  XL VII.  16;  LVL  12 ;  LVII.  5,  6,  7,  8,  9,  10,  11, 12; 
LVIII.  9,  10,  13,  16;  LIX.  13. 14. 16 ;  LXIV.  3,  4,  6,  8,  10,  12;  LXV.  1,  2,  4,  5, 
6,  8,  9,  12,  13;  LXVL  1,  3,6;  LXXX.  5,  6,  7,  8  (10  and  9),  11,  12,  14,  15, 16; 
LXXXI.  5,  6,  7,  8,  9,  10,  11  (12  and  16),  13,  14, 15  (16  and  12);  LXXXIV.  2,  3, 
4,  6,  7,  8,  11,  12,  15,  16;  LXXXV.  1,  2  (3,  6,  and  7),  (5  and  9),  (6,  7,  and  3),  (9 
and  5).  Kent  (Second  Bevision),  XXIV.  15 ;  XXXV.  4,  15 ;  X-LIV.  8. 12,  16 ; 
XLV.  5,  9,  13;  XLVL  2,  5  ;  LIV.  4,  6,  7,  8,  10, 11,  12;  LV.  1,  5,  9, 15,  16;  LVI. 
13;  LXV.  2,  4,  12,  16;  LXVL  5,  9,  13;  LXVIIL  5;  LXXIII.  4.  St.  ecu*. 
Lancashira  (First  Revision  of  1891  Survey),  CI.  12 ;  GIL  1,  2,  4,  5,  6,  8;  GVIIL 
14;  ex.  4.  LincolBshira  (First  Revision),  IX.  8, 14,  15;  X.  2,  5,  6,  7,  8,  9,  10, 
11,  12,  13,  14,  16;  XI.  1,  6,  7,  8, 10, 11, 12, 14, 15;  XIU.  15, 16.  Norfolk  (First 
Revision),  L.  16;  LL  13,  14;  LXIL  12;  LXIV.  6,7,  8,  10,  11,  12,  14,  15,  16; 
LXV.  9,  13;  LXXIV.  4;  LXXV.  2 ;  LXXVL  1,  2,  3,  4;  LXXVIL  1, 14.  Pam- 
brokeshire  (First  ReviBion),  IV.  10 ;  VIII,  12 ;  XV.  2,  3,  9,  10,  11,  12.  13, 14, 15, 
16;  XVI.  7,  9,  13,  14,  15, 16 ;  XXL  3,  7.  8;  XXU.  1,  2.  3,  4,  5,  6,  7,  9,  10.  11, 
12, 13, 14,  15, 16 ;  XLL  12.  Yorkshire  (First  Revision  of  1891  Survey),  CJCXXIX. 
8,  15;  CCXXX.  2,  3,  4,  5,  6,  7,  9,  10,  12,  14;  CCXXXL  14;  COXXXVL  1, 
2,  3,  7,  9,  10. 

{E.  SVmford,  London  Agent.) 

England  and  Wales.  Oaologioal  Surrey 

4  miles  to  1  ineh : — 

New  seriea,  solid  edition,  printed  in  colours.  Sheets :  (1  and  2)  Alnwick, 
Berwiok-on-Tweod,  etc.;  3,  Carlisle,  Keswick,  and  Isle  of  Man  (part  oO; 
4,  Newcastle-upon-Tyne,  ^>tockton,  etc. ;  7,  JiCeds,  Manchester,  and  York. 
2m.  i)d.  eaeh. 

6-inch — Maps,  uncoloured  : — 
Btaffordshire,  13  n.w.,  19  n.w.,  n.e.,  s.w.     1«.  6d.  eaeh. 

(JE.  Stanford,  London  Agent.) 

France.  Ministre  de  Tlnterienr,  Paris. 

Carte  de  la  France  dress^e  par  ordre  du  Ministre  do  I'lnt^rieur.  Scale  1 :  100,000 
or  1  inch  to  1'6  stat.  mile.  Sheets:  xiv.-19,  Amboise;  xvi.-14,  Dourdan;  xix.-17, 
Auxerre;  xxiii.-r2,  Verdun;  xxiv.-34.  Salomes;  xxv.-17,  Luxeuil.  New  editions. 
Paris :  Ministt^ro  de  rintericur.  Service  Vicinal,  1907.    I'rice  0.80  fr.  eaeh  sheet. 

Germany.  Vogel. 

Karte  des  Deutschen  Reichs.  Unter  Reduktion  von  Dr.  C.  Vogel,  ausgefUhit  in 
Justus  Perthes  GeographiBchor  Austalt  in  Ootha.  Scale  1 :  500,000  or  1  incli  to 
7*9  stat.  miles.     27  sheets.    Gotha  :  Justus  Perthes,  1907. 

A  new  edition  of  a  map  that  first  appeared  in  1891. 

Portugal.  Direc9ao  Oeral  dos  Trabalhos  Oeodeslcos  e  Topographicos. 

Carta  de  Portugal.  Scale  1:50,000  or  1*3  inch  to  1  stat.  mile.  Sheets:  16-(/, 
Constancia ;  17-6,  Cadaval ;  1 7-c,  Santarem.   Lisbon  :  Direc9ao  Geral  dos  Trabalhos 


Gb8  NEW  MAPS. 

Gcodcsicose  Topographicos.  rri4S6  300  reU  per  sheet.  Presented  by  (he  Dke^ 
Geral  dos  Trahalhos  Geodesicoft  e  Topographieof,  Lisbon, 

Three  additional  sheets  of  the  new  Government  Baryey  of  Portugal.  Gontoor- 
linet),  in  bro^vn,  are  given  at  intervals  of  25  metres ;  loa^  in  red,  water  blae  and 
wooded  lands  green.  Altogether  the  map  is  being  most  satisfactorily  prodnoed,  and 
is  very  clear  and  effective.  The  present  sheets  include  Santarem  and  the  districti 
immcdiiitely  to  the  west  and  north-east.  Six  sheets  of  the  survey  have  now  been 
pnblishcd,  the  three  others  comprising  the  neighboorhood  of  Aveiro. 

ASIA. 

Armenia.  Oiwili 

A  geological  map  of  Armenia  and  its  border-ranges,  with  indications  of  minerals 
and  mineral  springs.  Drawn  and  hand-coloured  by  Felix  Oswald,  D.6C.,  r.OJ. 
Scale  1 : 1,013.760  or  1  inch  to  16  stat.  miles.  London :  Dulau  &  Co.,  1907.  Fdi 
Explanatory  Notes, 

Dr.  Felix  Oswald  accompanied  Mr.  H.  F.  B.  Lynch  on  his  second  journey  throngb 
Turkish  Armenia  in  1898,  with  the  object  of  inv-estigating  the  physical  geography 
and  geology  of  the  country,  and  this  geological  map  gives  the  generalized  results  of 
his  researches  and  observations.  The  map  is  accompanied  by  a  pamphlet  of  sixteen 
pages  of  explanatory  notes ;  but  the  fuller  '  Treatise  on  tlio  G^logy  of  Armenia,' 
which  was  published  by  the  author  last  year,  and  was  accepted  by  the  University  of 
London  for  the  degree  of  Doctor  of  Science,  gives  the  details  of  Dr.  Oswald's  investiga- 
tions, and  is  accompanied  by  numerous  diagrams  and  maps.  The  above  map,  which 
may  be  considered  as  a  supplement  to  the  work  just  referred  to,  contains  a  large 
amoimt  of  detailed  information.  In  its  production  other  authorities  have  been  consulted, 
and  these  are  all  mentioned  in  the  title.  The  map  is  a  photo-lithographic  facsimile 
of  the  author^B  own  drawing,  coloured  by  hand,  so  it  has  a  somewhat  unprofessional 
appearance ;  but  the  information  contained  is  most  valuable.  Only  a  few  copies  have 
been  printed  oflf. 

Persia  and  Afghanistan.  Topographical  Bection,  General  Staff. 

Persia  and  Afghanistan.  Scale  1 :  4,055,040  or  1  inch  to  64  stat  miles.  London: 
Topographical  Sectum,  General  Staff,  War  Office,  1906.  Price  2«.  6d,  Presented 
hy  the  Director  of  Military  Operations, 

I'his  is  a  good  genera]  map  of  Persia,  Afghanistan,  and  Baluchistan,  with  the 
neiglibouring  parts  of  Uimsian  Turkestan  and  India,  bho wing  height  of  land  by  means  of 
approximate  contours  and  colour  tinting.  Land  from  sea-level  to  500  feet  is  left  white, 
after  which  follow  nine  tints  of  buff  and  brown,  increasing  in  intensity  with  the 
altitude,  and  ranging  from  intervals  of  500  feet  to  5000  feet  up  to  over  20,000  feet 
Only  tlie  names  of  important  places  are  given,  and  the  map  is  not  obscured  by  an- 
uecessary  detail,  so  that  the  tinting  is  effective,  and  clearly  indicates  at  a  glance  the 
general  relief  of  the  region.  Special  attention  has  been  paid  to  railways,  roads,  and 
telegraphs,  and  in  connection  with  the  former  the  gauge  is  indicated  l^  the  symbol 
employed. 

A7BIGA. 

Algeria.  Jonnsrt. 

Alge'rio  Nord.     Carte  dresde  par  ordre  do  M.  Jonnart,  Gouverneur-G^ne'ral  de 
TAlgerie.     Scale  1 :  800,000  or  1  incli  to  12*6  stat.  miles.    2  sheets.     Esquisse  du 
Sahara  Alg^rieu.     Carte  diessee  par  ordre  do  M.  C.  Jonnart,  Gouverncur  General 
(le  rAlgc'rie.     Scale  1 :  2,500,000  or  I  inch  to  1^9  5  stat.  miles.    Algiers :  Gouveme- 
ment  General  do  I'Algerie,  1907.     Presented  hy  the  Brititth  Consul,  Algiers. 
These  are  two  outline  maps,  without  hill  features,  showing  clearly  the  limits  of 
departments,  communes,  and  t)ther  territorial  divisions.     The  location  of  tribes  is  aho 
a  special  feature,  whilst  the  principal  routes,  railways,  wells,  and   watercourses  are 
indicated. 

Dahomey.  Service  Qteog.  de  TAfrique  Occidentale  Fran9aise,  Paris. 

Curte  du  Bas-Dahoraey.  Scale  1:100,000  or  1  inch  to  1*6  stat.  mile.  Sheet  1. 
(jrand  Popo.  Paris:  Service  Ge'ograpbique  du  Gouvernement  G^ne'ral  de 
I'Afrique  Occidentale  Fran9aiBe,  1907.     Price  1.50 /r.  each  sheet. 

The  provisional  issue  of  the  south-west  sheet  of  a  new  French  official  map,  compiled 
from  route  traverses,  railway  surveys,  and  other  information.  When  complete,  the 
map  will  coubist  of  eight  sheets. 

Eg3rpt.  Surrey  Department,  Cairo. 

Topographical  map  of  Fayum  Province.    Scale  1  :  10,000  or  6*3  inches  to  1  8t«t. 
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milo.  Sheet:  s.w.  16-3.  Cairo:  Survey  Department,  1007.  Presented  by  the 
Dirt^ctor-Gmeral,  Survey  Department^  Cairo. 

O^nnan  East  Africa.  Sprigade  and  Moisel. 

Karte  von  Deutsch-Ostafrika.  Beo:onnen  unter  Leitung  von  Dr.  Richard  Kiepert, 
fortgesetzt  imter  Leitung  von  Paul  Sprigade  nnd  Max  Moisel.  Scale  1 :  300,000 
or  1  inch  to  4*7  stat.  miles.  Sheet :  0  2,  Rutschugi-Posteu.  Berlin :  Dietrich 
Reimer,  1906.     Presented  by  the  Publisher. 

Gold  Coast.  Gnggisberg. 

Map  of  the  Gold  Coast."  Published  by  the  authority  of  Sir  John  Pickersgill 
Rodger,  k.c.m.g.,  Governor,  under  the  direction  of  Major  F.  G.  Guggisberg, 
R.E.,  F.B.O.S.,  Director  of  Surveys,  Gold  Coast.  Scale  1 :  125,000  or  1  inch  to  1'9 
atat.  mile.  .Sheets:  72-L-IV.,  Komfrodua;  72-Q-IV.,  Cape  Coast;  72-R-I., 
Nsaba;  72-R-III.  and  72-R-IV.,  Winneba  and  Nianyano.  Edinburgh  and 
London :  W.  &  A.  K.  Johnston,  1907.  Price  2*.  e<ju:h  sheet.  Presented  by  Major 
F.  G.  Guggisberg,  R.E.y  Director  of  Surveys,  Gold  Coast. 

South  Africa.  Bartholomew. 

Bartholomew's  reduced  survey  map  of  South  Africa,  coloured  to  show  height 
of  land.     Scale  1 : 2,500,000  or  1  inch  to  39  5  stat.  miles.     Edinburgh :  John 
Bartholomew  &  Co.,  [1907].     Price  ds.     Presented  by  the  Publisher, 
This  is  a  new  edition,  with  railways  revised  and  corrected  to  date. 

AXXBIOA. 

BraiiL  Commiisfto  Oeographica  e  Oeologioa  de  8.  Paulo. 

Topographical  map  of  the  State  of  Sao  Paulo.    Scale  1 :  100,000  or  1  inch  to  1*5 
stat.  mile.     Sheets :  Atibai,  Botucatu,  Campinas,  Casa  Branca,  Jahu,  Pindamon- 
hangaba,  Pirassununga,  Rio  Claro,  S.  Carlos  do  Pinhal,  6.  Paulo,  S.  Boque.    Sao 
Paulo :    Commissao  Geographica   e    Geologica,    1906-1907.       Presented   by  the 
Geographical  and  Geological  Commission  of  tlte  State  of  Sao  Paulo. 
With  the  exception  of  the  *'  S.  Roque ''  sheet,  these  are  new  editions  of  the  sheets 
noticed  in  the  Get  graphical  Journal  for  April,  1906.     Contour-linos  in  brown  show 
altitudes  at  intervals  of  25  metres,  water  is  in  blue,  and  roads,  railways,  and  lettering 
black. 

Canada.  Dept.  of  the  Interior,  Ottawa. 

Sectional  map  of  Canada.     Scale  1  :  190,080  or  1  inch  to  3  stat.  miles.     Sheet : 
Prince  AUxirt  South,  revised  to  September  4, 1907.    Ottawa:  Department  of  the 
Interior,  Topographical  Surveys  Branch,  1907.     Presented  by  the  Department  of  the 
Interior,  Ottawa. 
Canada.  Dept.  of  Agriculture,  Ottawa. 

Maps  of  Alberta,  Manitoba,  and  Saskatchewan,  showing  population  according  to 

the  censuses  of  1901  and  1906.    Sale  1 :  792,000  or  1  inch  to  12*5  stat.  miles. 

Ottawa:   Department  of  Agriculture,   1907.     Presented    by  James    White,   Esq., 

Geograplier,  Department  of  Agriculture. 

From  an  inspection  of  these  maps  a  better  idea  of  the  rapid  increase  in  the 
population  of  the  provinces  of  Manitoba,  Saskatchewan,  and  Alberta  can  be  obtained 
than  would  be  possiblo  in  a  much  longer  time  by  consulting  tables  of  statistics.  Upon 
the  maps  are  shown,  in  addition  to  general  geographical  features,  the  limits  of  the 
numerous  townships,  and  in  each  of  these  clear  figures  in  blue  and  red  indicate  the 
population  according  to  the  censuses  of  1901  and  1906  respectively.  The  population  of 
the  cities,  towns,  villages,  and  electoral  divisions  is  shown  in  each  case  by  tables,  aa 
insets,  and  these  figures  arc  not  included  in  those  given  on  the  maps  themselves. 
Mr.  White  may  be  congratulated  upon  the  production  of  these  maps,  which  should 
be  most  useful  and  instructive.  They  are  not  obscured  by  unnecessary  detail,  and  no 
hill-shading  is  given. 

Chili.  Oficina  de  Limltes,  Santiago . 

Comision  Cliilena  de  Limites.    Scale  1 :  250,000  or   1   inch   to  3*9  stat.   miles. 

Sheets :  Atticama  and  Llanquihue.    Santiago :  Oficina  de  Limites,  1907.    Presented 

by  the  Oficina  de  Limitei*,  Santiago. 

The  *'  Atacama  "  sheot  includes  the  area  between  lat.  26°  to  27°  S.  and  long.  67°  30' 
to  69°  20*,  and  shows  the  Salar  de  Pedemales,  Salar  de  Maricunga,  and  Salar  de 
Antofaya,  while  the  Llanquihue  sheet  embraces  the  Rio  Aisen,  Rio  Simpson,  and 
Laguna  Blanca  region,  extending  from  lat.  45°  to  46°  S.,  and  from  long.  70°  30'  to 
73°  W.     As  before,  each  topographical  sheet  is  accompanied  by  another  on  the  same 


690 


NEW  MAPS. 


!  nud   inleraectod    poinid  upim   wbicli   the 


amis,   abowin^  the   tra' 
Jopt-Diid. 

RevfmidlKud.  HowUy 

Geological  map  of  Newfoundland,  oompiled  from  the  moat  recent  and  autbentio 
sources  by  Jamei  Howlej,  p.o.s.,  Director  of  the  Geologioal  Survey  of  Newfoanii- 
lanrl.     Scale  I  :  443.520  or  1  inch  to  7  Btat  inilei.    St  Johni :  CJeologioal  Surrey 
of  Nenfonndlaad.  1907.    Fratntrd  bj/  Jrnaa  Hoaley,  Etq. 
This  map  mesaurea  <iO  x  .^3  inchea,  and  clearly  iadioatea  the  leading  goologieal 
featorea  of  the  ialaud  by  tbo  nsual  syateni  of  ooloarin^;,  aa  well  aa  the  location  of 
iDinsrala,  which  aji^  shova  by  aymbala  and  letters.     Aa  mao;  arpaa  of  the  ialand  nm 
atill  very  Impcrfi'dly  known  geoloirioully.  it  ia  quite  posetblo  thai  in  time  to  come 
oonuderable  moditicatiiina  and  altetntinns  nill  be  fuund  iicc^saary,  but  for  the  preaeat 
thia  wilt  prove  a  most  iigcful  mnp, 

0BII2RAI.. 

World.  Harmi  worth. 

Hiinnaworth  Allna  nnd  QaMttwr.    500  mnps  and  (liagmma,  and  105,000  referonoea. 

Parte  i6  and  27.     London :  The  Amnlgamnlcd  rress,  Ltd.,  1907.     Friee  7'I.  eoA 

Theae  larta  oontsin  the  following  mapa ;  Part  2e,  Soa.  5M-S4.  -Sc-itland ;  lOS-lOC. 

Asia  -Minor   and   Armenia;   203-204,   Qneenaland.      Part  27,  Nob.  C3-B4.  Weitcin 

Switzcrluud:  li;U162,  Upper  Canada;  209-210,  New  Zealand. 

World.  Sehndar. 

L'Annfe    Onrlograpbiquo.    Sappli'ment    annuel    a    tontea   lea  pablicati'>aa  de 

jrAjgrapliie  el  do  cartogrophie.  ari'Sic  el  redige'  sous  la  direction  de  F.  SchradT 

Dli-aeptiume  anniic  c«Dtic>nt  los  modiSoationa  g(^>grBphIql)e«  ct   potiliqace  de 

I'ann^o,   19(Mi,     I'aria:    Haeheltc   el   Cic,   19(l7,    rrtoe  3 /f.    Framttd  hu   Ou 

PiMMter. 

Tbia  yoar'a  iaauc  of  Sohtadcr's  '  rinae'e  CartosmpUique "  is  aimilar  in  appearance 
and  general  arrangemeat  to  thoee  of  earlier  yeara.  It  oonaiata  of  tbteo  sheets,  the  flrat 
of  whioh  ia  devoted  to  Aua,  the  aecond  to  Africn,  and  the  third  to  America  and  the 
North  Polar  region.  Each  of  theae  oonatat  of  a  series  of  mapa,  witli  text  on  tlie  back, 
dealing  with  tho  principal  fseograpbieal  exploratione  and  lionnrbiry  delimitoUona 
duriuft  the  year  1906,  among  the  mpre  important  beiug  Major  C.  D.  Bmpe'a  jonmej 
&om  Leh  to  Fekingi  A.  Y.  Slaht'a  routes  in  I'erxia,  the  liualiy  errang'cd  bonudarj 
between  Northern  Nigeria  and  French  Snttan,  and  Captaiu  Amundsen'a  romarkable 
voyage  through  the  North-Weat  Passage. 

World.  Bipman 

Globua-Karte.    Wcltfaarte  in  TeilbaiteD  is  einheitUohon  Flachenmaaaatabe  mit 

einer  etatlatiachen  Tabelle  der  selbatondiKcn  Btanton  uud  der  dentachen  Kolonien 

untworfen    und     berana^egeben    von    Uikujitmaou    Bipman.      Berlin :    Dietrich 

Jloimur  (Ernrt  Vobwm).  1007.     PriK  1  m.     Vreienlnl  by  ll\e  Pnbivher. 

Aa  atated  in   the  title,  tbia  ia  a  map  of  the  world  in  aectlona,  on  an  equal-area 

pnijootion.     The  seebions,  of  whicli  there  are  aix  in  number,  eaoli  cmbracinff  aixty 

degrees  of  iongitndc,  have  much  the  appearance  of  gort-a  of  a  globe,  bnt  isateftd  of  the 

cirelca  of  latitudes  being  ourved,  they  are  abomi  by  atraiglit  lines  parallel  with  the 

equator,  and  at  ttqaal  diataDoee  apa^     Along  the  parallels  the  value  of  each  ten 

degrees  of  longitude  ia  marked  ofl'.  and  through  these  iKiinta.  pasa  tbo  nBridiana,  three 

OD  each  aide  of  the  uentral  meridian  of  each  aeotiou.    The  reaull  ia  an  equal-area 

projeolioii ;  but  it  ia  difflcutl  to  see  what  special  adriintage  it  posseaaea,  and  in  the 

northcru  and  southern  regions  numerous  overlopa  nnd  dnplitiationa  Ull  up  the  apawa 

bctwec-n  the  wedge-abape  gorca,  tending  to  eoufusion  rntber  than  aerving  any  wfnl 

pnrpoae. 

OHAETS. 

Indian  Ocean  and  K«d  Bet.  HeteorologiBal  OSm. 

Monthly  meteorological  chart  of  the  Indian  Ocean  north  of  15°  S.  lat.  and  Red 

Ron.   >ovembor,   1907.    London:   MeteomloKical  Office,   1907.     I'riet   6d.   tafk. 

I'rcttntrd  hf  tha  Meleorot'njient  Offlee. 

Horth  Atlantic  and  Xeditananaan.  lUtaoralaglBal  OSea. 

Monthly  meteorologioal  chart  of  tlie  North  Atlantic  and  Mediterranean.  Noreiober, 
1907.  London :  Meteorological  (WBoe,  19)7.  Friec  6d.  laeh.  FrnrnlM  ty  '*« 
MeteorvlOffieai  OJire. 
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North  Atlantic.  U.S.  Hydrographio  OfBce. 

Pilot  chart  of  the  North  Atlantic  ocean,  October,   1907.      Washington :   U.S. 
Hydrographic  OflBce,  1907.    Presented  *y  the  U.S.  Hydrographie  Office, 

North  Paoific.  U.S.  Eydrographio  Office. 

Pilot  chart  of  the  North  Pacific  ocean,  November,  1907.   Washington :  U.S.  Hydro- 
graphic  Office,  1907.    Presented  by  the  U.8.  Hydrographie  Office. 

PHOTOGRAPHS. 

Asia  Minor  and  Persia.  Donglas. 

Seventy-nine  photographs  of  Asia  Minor  and  Persia,  taken  by  Lien t. -Colonel  J.  A. 
Douglas,  I. A.     Presented  by  LieuL-Cclond  J.  A.  Doughii*, 

Colonel  J.  A.  Douglas'  interesting  series  of  photographs  include  Trebizond,  on  the 
Black  sea,  Tehran,  thence  south  and  east  through  Persia  to  Isfahan,  the  Bakhtiari 
country,  and  Seistan.    The  following  are  the  titles : — 

(1  and  2)  Trebizond  ;  (3  and  4)  Kerasnnda  ;  (5)  Ineboli ;  (6)  Riva ;  (7)  In  the  Black 
sea  ;  (H  and  9)  Deck  passengers  on  steamer  in  the  Black  sea ;  (10)  A  street  in  Tehran ; 
(11)  The  British  Legation  at  Tehran;  (12)  In  the  bazaar  at  Tehran;  (13)  Dr.  Sven 
Hedin  at  Tehran;  (14  and  15)  In  the  hills  near  Tehran;  (16)  A  camp  in  the  hills 
near  Tehran;  (17)  In  the  hills  near  Tehran,  looking  south  from  the  Kandevan  pass; 
(18-21)  In  the  Lar  ?alley  near  Tehran;  (22  and  23)  Persian  nomads  in  the  Lar  yalley, 
milking  sheep;  (24  and  25)  Persian  nomads  in  the  Lar  valley,  churning  milk; 
(26  and  27)  In  the  Legation  garden  at  Gnlahek ;  (28)  The  cone  of  Mount  Demavend ; 
(29)  In  the  Mazanderan  bills ;  (30)  Pass  on  the  Kazvin-Hamadan  road ;  (31)  Ab>i-zarin  ; 
(32)  A  midday  halt ;  (33)  Persia  women  travelling ;  (34)  A  Persian  merchant ;  (35)  A 
family  removal ;  (30)  A  travelling  carriage  in  North  Persia ;  (37)  The  Maidan  at 
Isfahan;  (38)  Bridge  at  Isfahan;  ^39)  Prince  Bahrain  Mirza  at  Isfahan ; i' (40)  A 
travelling  carriage  on  the  road  to  IsfiB^an  ;  (41)  Mosque  at  Eum ;  (42  and  43)  The  old 
bridge  at  Shuster ;  (44)  Crossing  the  Karun  on  a  skin-raft  at  Shuster ;  (45)  A  steamer 
on  the  Karun ;  (46)  Old  bridge  at  Dizful  ;i(47)  The  British  Consulate  General  at 
Meshed;  (48)* In  the  desert  of  East  Persia;  (49)  Ahingaran  gorge,  East  Persia;  (50) 
Village  of  Duruh;  (51)  A  village  scene  in  East  Persia;  (52)  A  camp  in  East  Persia; 
(53)  Guard  of  Persian  soldiers;  (54)  Persian  soldiers  drilling;  (55)  A  caravanserai  in 
East  Persia ;  (56)  Gorge  on  the  Askhabad-Meshed  road ;  (57)  Village  of  Sangun ; 
(58)  Kala-i-Tal  in  the  Bakhtiari  country ;  (59-61)  Rock  carvings  at  Malamir ;  (62  and  63) 
Nomads  on  the  march,  Bakhtiari  country ;  (64)  In  the  Bakhtiari  country ;  (65) 
Deh  i  )iz  ;  (66)  Bridge  at  Dopolan ;  (67)  Looking  down  the  gorge  from  the  Dopolan 
bridge;  (G8)  The  Seistan  commission  camp;  (69  and  70)  Fort  Nad-i-ali,  Afghan 
Seistan  ;  (71)  A  gymkhana  in  Seistan,  the  audience;  (72)  The  British  Consulate  in 
Seistan  ;  (7; {-7."))  Ruins  at  8ar-c-Tar,  Seistan ;  (76)  Camels  crossing  the  Helmand ; 
(77  and  78)  Afghan  cavalry  ;  (79)  Biduch  chief. 

Asiatic  Turkey.  Maunsell. 

Thirty-two  photographs  of  the  Hcjaz  railway,  taken  by    Lieut.-Colonel   F.   R. 

Miiunsell,  c.m.o.,  u.a.  Presented  by  Lieut.-Colonel  F.  II.  Mauwell,  G.M.G.^  R.A. 
Those  photographs  are  of  more  than  ordinary  importance  and  interest,  and  are  a 
valuable  addition  to  the  Society's  collection.  Very  little  is^known  in  this  country  of  the 
line  followed  by  the  Ilejaz  railway,  and  Colonel  Maunsell  has  taken  advantage  of  the 
opjwrtunity  afforded  him  on  his  recent  visit  to  obtain  an  excellent  series  of  views  which 
give  a  g()o<l  idea  of  tlie  places  through  which  the  line  passes,  and  the  desert  nature 
of  the  .-ceuery  along  the  line.  The  photographs  are  extremely  good  and  clear.  They 
arc  as  follows  : — 

( 1 )  Street  scene  in  Damascus,  showing  electric  tramways  and  es  Sabunie  Mosque ; 
(2)  Street  in  Damascus  with  es  Sabunie  Mosque  ;  (3)  £1  Kadem  station,  I  >amai3CU8, 
with  repairing  workn;  (4)  Bawaubet  Allah,  Damascus,  starting-place  of  Mecca 
pilgrimage;  (.~>;  Street  in  old  Damascus;  (9)  Maan  station  ;  (7)  Maan  station,  general 
vit'W  of  \vc8t<rn  end  ;  (8)  Maan  station,  general  view  from  hill  to  north;  (0)  Batn-el- 
Ghrul  cHcarpinent  from  the  east ;  (10)  Batn-el-Ghrul  escarpment,  south-west  side  ;  (11) 
Southern  approach  to  Batn-el-Ghrul  along  the Wadi  Rutm;  (12)  Watchmen's  tents  near 
Kela:it-i-Mudeverre;  (13  and  16)  Pilgrim  route  to  Mecca,  Kala  of  Zat-el-llaj ;  (14) 
Station  of  Kclaat-i-Mudeverre;  (15)  Country  west  of  line  near  Kelaat-i-Maudeverre ; 
(17)  Typicul  view  in  desert,  cast  of  Zat-el-Haj  ;  (18)  Hills  of  Haraat-i-Ahmar  from  the 
north  •  ( \'J)  Country  east  of  line  near  Tebuk;  (20)  Hills  east  of  line  near  Zat-el-Haj; 
(21)  Approach  to  Haraat-i-Ahmar  from  the  south;  (22)  Oasis  of  Tebuk,  Kala  of 
Tebuk ;  (23)  Oasis  of  Tebuk,  Bedouin  tent;  (24)  Oasis  of  Tebuk,  view  from  Houth-east; 
(15^  N'iew  of  northern  end  of  Oasis  of  Tebuk  ;  (26  and  27)  Oasis  of  Tebnk,  springs  near 


Rnls ;  <-28)  Tebnk  atntiim ;  (29)  Oasis  of  Tebnk  from  the  Mmth :  (30)  Heju  rajlw>r, 
lra\-e11iDg  Mogqao  carriage :  (31)  Rnilwit;  tru«k  witb  pngsengera;  (32)  Derak  jonotloii, 
Albaniaii  labuurora  for  the  line, 
Congo  Stat*.  D«Ti 

Twciplioto^'TiLphHor  Wanibitli  I'jtcmicB  oftlie  Beuiliki  loieel,  near  Ubttni.  taken  br 

lir.  T.  DaviJ.    PTftnUdb},  Dr.  G.  Sohatiuf-^Tth. 

C'arc'fall;  nrranged  gronpa  of  these  reiuarkabli;  little  people,  takea.by  Dr.  David  i  . 
his  joariiBf  dating  I9I>4,  a  bhort  account  oF  which  appeared  in  the  OeograpkiaJ  Journal 
for  Aaptcmber.  1904, 
Java  knd  euinstn.  Watik 

Fiflj-four  plmtogruphs  ot  Java  iind  Snmalm,  taken  by  Captain  T.  C.  ninokB  in 

1903.    Pretmiltd  by  Captain  T.  C.  Hinckn,  Ooyal  Berht.  Rt^. 

All  eiocllent  Utile  dertes  of  photographs  of  conriilemblu  interest  taken  in  Ibe  iilanda 
of  Java  und  Sumatra,  inuludiug  volcanic  omter»,  ancient  Itmpieg,  tjpue  of  baildlDga, 
railwajB.  and  other  interesting  sobjeolB. 


atreom  on  path  np  Qcde ;  (9)  Watortnll  ul  ChibodM:  (111)  Street  aoona.  L'bnnjitr;  01) 
I'kddy  fields  near  Garut :  (12)  Faddy  Selds  nnd  irrigation  teriaoes;  (l:l)  Boad  »  ~ 
nearOaral;  (11)  Viev  iusida  crater,  Papandayan  volcano;  (16)  Snlphnr  pillar,  Panui- 
dayan ;  (Id  and  IT)  Crater  of  Papandajan ;  (IS)  boiling  spring.  Lake  Tclaga  Boaaa  ■ 
(19)  Native  houiu  and  uompound  near  Oarnt;  (20  and  21}  i^treet  Mene,  ^uetakatta; 
(22)  Bhoddist  temple  nt  Boni-Codoer ;  ('iS-'i^)  Templee  at  Brambaoon  ;  ('iri)  Fignm 
at  entrance  to  one  of  tlie  temples,  Bmmbanan ;  (26)  The  peak  of  Smeroe  from  Jdnnnl 
pass ;  (27)  Batok  peak  and  the  Send  sea  frum  If  un;^  paa» ;  (28)  Batok  peak  taaa  edga 
of BroiDo  crater ;  (29)  Puuduq-Iembn  from  the Bromo ;  (;JO)ThB  ^andsea;  (31)Westmi 
wall  of  the  Sau.l  sea ;  {i2)  Cultivation  in  stwp  vallfrs  nenr  Tosnri ;  (33)  WcmaUtn 
village,  looking  tcwords  Toeari;  (34)  Gotting  psddy  near  Lawang;  (35)  NntirM 
liorrcsting  paddv  ;  (36)  Paddy  SeUls  in  plriiu  near  Lawang.— Sumatrs  :—(:<?)  Natire 
boats,  Baneon  island:  (38)  Coal  sheds,  Sabang;  (39)  S.S.  can  SicoUat'Olehleh:  (40) 
Okhlch  rroio  the  sin:  (41)  Lake  and  village  of  Maninjo:  (42)  Lnke  Moniojo:  (43) 
Gorge  at  Harau ;  (49)  Gorge  at  Hamn,  looking  up:  (IS)  Native  honsea  at  Baian: 
(4(1)  Street  in  Uoniu:  (47)  Hail  (lay  station  atSangei  Lnssi ;  (46)  Lake  Hinkamh  Gnni 
Batu  Jabal:  (4U)  Paddy  fields  near  Binkarali  village  :  (SO)  Native  houseand  rioe  harn, 
near  l'adang:'(Sl).Str(rc-t  >cene,  Paju  Kombo :  (52  aiia  53}  Crater  of  Uerapi  volcano 
(;'i4)  SiDgnlang  uiountoiii  from  Merapi  cmtar. 
Bnsiia  and  Snnunia. 

Forty-eight  pbotographa  representing  Jeivish  towns  and  life  ia  Iluana 
UnmBDia,  taken  by  the  Rev.  -S.  H.  Wilkinson.  Frwwtci  by  Ote  Ren.  8 
W'ilkiiuon, 

The  Rev.  Samuel  11.  WiLkinaon,  as  iiuperintendont  of  the  Mildmay  MiBsion 
Jows,_huB  bad  opportunities  for  giiiniog  an  ucqiiaintince   with  Jewish  life  \i 
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!T.B.— It  would  greatly  add  to  tha  value  of  the  eallection  at  Photo- 
graphs  wMch  haa  been  eBtsbUshed  in  the  Map  Boom,  if  all  tha  FeUowa 
of  the  Society  who  have  taken  pfaotographa  during  their  travels,  ivonld 
forward  copies  of  them  to  the  Uap  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs.  It 
will  be  useful  for  reference  If  the  name  of  the  photographer  and  hla 
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preandin    conbidere'a  comme   re'gions 
d'affuiBemeut :  0.  Nan  de  Wiele,  350 1 
Apennines — 

Escuraion  nei  Sibillini  (Appennino  cen- 
trale)  :  G.  Jaja,  221  f 
Aj)palachians — 

From    trail    to    railway    through    the 
Appalachians  :  A.  P.  Brigham,  226 1 
Aquiry  river,  Bolivia,  215 
Arab  agricultural  tribes  in  Mesopotamia, 

2r)0 

Arabia — 
Photographs  of  Arabia  and  Persia :  A. 

T.  Wilson,  583 1 
I'rovincia  Arabia :  R.  E.  Briinnow  und 

A.  T.  Domasiewski,  107  f 


Arabia  Petrasa — 
Ethnographic  Explorations  in  AtaIha 

Petriea :  A.  Mnsil,  210 
Moab.    Topographiboher  Reisebsricht 

A.  MoBil,  453 1 
Arabic — 
Arabe  parM  (Spoken-Arabic)  Diction- 

naire  -  Grammaire   en    lettres  Cnn- 

Raises :  B.  Millard,  230  f 
Arctic — 
A  trayers  la  Banquiae,  dn  Spitzberg  au 

Cap  Philippe,  1905 :  Deo  d^Orleans. 

228 1 
Arctic  Exploration :  J.  D.  lloare,  109 1 
Currents  and  drift  of  the  ioe,  480 
Deep  Polar  basin,  471 
Drift-casks  across  the,  597 
Driftwood  on  Arctic  coasts,  585,  6(K) 
Expeditions :    A.   H.   Harrison's,  443 ; 

E.   Mikkelsen's,    445,    517:     RE. 

Peary's,  446  ;  AV.  Wellman's,  94, 446 
Exploration  of  the  future.  Methods  for, 

593 
Ice  in  the  Arctic  Seas,  1906,  State  of: 

V.  Garde,  351 1 
Ice,   Nature  of,  in   different  parts  of 

North  Polar  sea,  485 
Letters    from    E.    Mikkelsen    and  Y. 

Stefansson,  684  f 
Marine  Tierwelt    des  arktischen  und 

antarktischen  Gebietes  in  ihren  ge- 
«  genseitigen  Beziehungen  :    W.  Kii- 

kenthal,  457 1 
Meteorology  of  the,  589 
Migratory  birds,  590 
Nearest  the  Pole:  B.  E.  l»eary,  32G§, 

351 1 

Neue  Menschen ;  oin  Jahr  bei  den 
Nachbarn  des  Nordpols :  K.  Raa- 
mussen,  456  t 

North  Polar  Problems:  F.  Nansen, 
469  ♦,  585  * 

Norwegian  Expedition  :  Report  of 
Second  Norwegian  Arctic  Expedi- 
tion in  the  Fram.  No.  5.  Astrono- 
mical and  Geodetical  Observations  : 
G.  Isachscn,  684 1 

Vers  lo  Pole  magn^tique  boreal  par  le 
passage  du  Nord-Ouest :  li.  Amund- 
sen, 684 1 
Arctowbki,   H.,   Plan    de  Voyage  de  la 

Second  Exp(?dition  Antarctique  Beige, 

684  t 
Argentine — 

Exploraciones  arqueologicas  en  la 
Pamjm    graudo :   J.   B.   AmbrosetU, 

683 1 
Modern    Argentina :     W.   H.    Koebel, 

45ot 
Nivelacion  de  precision  en  la  Repiiblica 

Argentina :  A.  Lelli,  683  f 
Republica  de  Chile :  Ofioina  de  Limites. 

Linea  de  frontera  con  la  Repiiblica 

Arjeutina :  L.  R.  Patron,  683  f 
Volaiuicos  en  la  repiiblica  Argentina 

y  Chile,  Distribucion  de  los  centroa : 

R.  Hauthal,  226 1 
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Arkansas — 

Geology  and  andergronnd  water  re- 
souroes  of  northern  Louisiana  and 
Boathem  Arkansas:  A.  0.  Veatch, 
575  t 
Arkansas  valley,  East  Colorado,  geology 
and  underground  waters  of:  N.  H. 
Barton,  574  f 
Arldt,  T.,   Baikalseo,  ein  tiergeograph- 

isches  Ratsel,  107  f 
Armenia — 

Geology  of  Armenia :  F.  Oswald,  549  § 

Map :  Geological  Map  of  Armetiia  and  its 

border-ranges,  etc. :  F.  Oswald,  688  f 

Stellang  Armeniens  im  Gebirgsbau  yon 

Vorderasien  :  G.  W.  v.  Zahn,  105  t 

Amaud,  — ,  Journey  in  French  Sahara,  561 

Arrhenius,  S.  Nordliohter  in  Island  und 

Gronland,  109  f 
Art,  Comparative  ;  E.  8.  Balch,  229  f 
Ashanti— 

Chez  lea  Achanti :   E.  Perreganx,  572  f 
Ashton,  H.  G.  G. :  see  Belam,  H. 
Afiia — 

Boundaries  in  Asia,  Conyention  between 

Great  Britain  and  Russia  respecting, 

557 

Central — 

Briefliche  Mitteilungen  yon  A.  Tafel 

uber  seine  Reise  in   Zentralasien 

yomJuli  1906..  105  t 
Depression  of  Turfan  in  Central  A^ia : 

E.  Huntington,  254  * 
Expeditions:  P.  K.  KozloflTs, 437 ;  A. 
Stein's,  71,  72,  503 ;  Syen  Hedin's, 
559 
Beiseskizzen   aus   Centralasien :    J. 
Prinz,  105  f 
Durch  Asien :  K.  Futterer,  345  f 
East:  Feme  Oaten;  seine  Gescbichte, 

etc. :  C.  yon  Zepelin,  223  f 
Eastern  seas,  A  cruise  through  :  A.  G. 

Plate,  105 1 
Expedition  to  the  Barlik  and  Tarba- 
gatai  in  1905  :  V.  A.  Obmcheff,  345 1 
Maps  :  Carte  de  TAsie  (Service  G^.  de 
r Arm^e),  112  f  ;  World-wide  Series  of 
Library  and  Office  Maps.    Asia :  W. 

A.  K.  Johnston,  579 1 
Prjevalsky's  Horse  {Equus  Prjeioaiskii, 

Pol) :  W.  Salensky,  451  f 
Russian  Central :  Steppes  of,  553 
Samfaerdsels-    og    Transportmidler    i 

Indre -Asien  :  O.  Olufsen,  345  f 
Suez,  Wanderings  east  of :  F.  C.  Pen- 
field,  655  § 
Truce  in  the  East  and  its  Aftermath : 

B.  L.  P.  Weale,  222  f,  555  § 
Wanderings  East  of  Suez ;  in  Ceylon, 

etc. :  F.  C.  Penfield,  451  f 
Asia  Minor — 

Maps:    Gmndzuge    dor    Yerbindung 

Anatoliens  und    Armeniens:    F.  X. 

Schaffer,  354  f :   Karte   von  Kleina- 

gien  :  R.  Kiepert,  232  t,  461  f 
Nella  Torohia  Asiatica :  L.  Yannutelli, 

572 1 
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Asia  Minor — continued. 
Peasant-God ;  Destruction  and  Restora- 
tion of  Agriculture  in  Asia  Minor : 
Sir  W.  M.  Ramsay,  572  f 
Photographs  of  Asia  Minor  and  Persia  : 
J.  A.  Douglas,  691  f 
Asiatic  Turkey- 
Kurdish  Tribes  of  Aaiatio  Turkey :  M. 

Sykes,  423 
Turohia  Asiatica :  L.  Vannutelli,  572  f 
Aslaich,  Loch.  Bathymetrical  survey,  412 
Aso  volcano  in  Kiu-shiu,  R.  Anderson's 

description  of,  560 
Assam — 
Journey  from  Yiin-nan  to  Assam  :  E.  C. 
Young,  152  ♦ 
Assuan  dam.  Raising  of  the,  332 
Atami — 
Geyser  in  Atami,  Japan :  K.  Honda  and 
T.  Terada,  106 1,  438  § 
Atchik  peak,  Peter  the  Great  mountains, 

358 
Atlantic — 
Influence  of  Ice-melting  upon  Water 
Circulation  in  Atlantic  and  Indian 
Oceans,  283 
Maps:    Meteorological  chart  of  North 
Atlantic    and  Mediterranean  (Met. 
Office,  London),  115  f,  234  f,  356  f 
465 1,  583 1,   690  f ;    Pilot  Chart  of 
North  Atlantic  Ocean  (U.S.  Hydro- 
graphic  Office),  116 1,  234 1,  356  f, 
465  t,  583  t,  691  f 
Temperature  of  bottom  water,  310 
Atlas  Lands,  Rainfall  of  the  :  K.  Knoch, 

660  § 
Atlas  Mountains — 
Aptien,  le  Gault  et  le  Cenomanien  et 
sur  les  oaract^res  g^n^raux  du  Crctace 
inf^rieur  et  moyon  de  1' Atlas  occi- 
dental marooain :   W.  Kilian  et  L. 
Gentil,  347  f 
Esq uifise  g^ologique  du  haut  Atlas  occi- 
dental :  L.  GentU,  573  f 
Niederschlagsverh&ltnisse    der    Atlas- 
lander  :  K.  Knoch,  573  f 
Atlases — 
Annc'c  Cartographic :  F.  Schrader,  690  f 
Atlas  Universel  do  Geographic :  V.  de 
St.  Martin  et  F.  Schrader,  114  f,  233  f 
Bacon's  Elementary  Relief  Atlas :   M. 

G.  Morrison,  581  f 
Geographical  Statistic  Universal  Pocket 

Atlas :  A.  L.  Hickmann,  356  f 
Globus-Karte :  H.  Sipman,  690  t 
Handy  Royal   Atlas  of  Modern  Geo- 
graphy:  A.  K.   &  G.  H.  Johnston, 

114  t 
Harmsworth  Atlas  and  Gazetteer,  1 13  f 

233 1,  355  1,  463  f,  581 1,  690  f 
Sohr-Bergaus    Hand- Atlas    Uber    alle 

Teile  der  Erde:   A.  Bludau  und  F. 

Handtke,  233  f 
Stieler's  Hand  Atlas,  114  f,  356  f 
Atmosphere — 

Acide  carbonique  da  Tair  marin,  Le 

teneur  en  :  K.  Legendre,  109  f 
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Atmoaphere — continued. 
Erfonchnng  der  hoheren  Sobiobten  der 
Atmospbare  an  Bord  S.M.S.  Planet : 
Schweppe,  351  f 
Reaults  of  Franco-American  expedition 
to  explore  tbe   atmospbere    in    tbe 
Tropics:  A.  L.  Rotob,  229 f 
Atoyac  care,  Mexico,  424 
Attinger,  V. :  »ee  Knapp,  C. 
Audoin  and  d'Adb^mar,  fitnde  des  rela- 
tions   par    eaa    da    Logone    aveo    la 

B^nou6,  573t 
Anrora — 

Nordliohter  in  Island  nnd  GrSnland : 
S.  Arrbenias,  109 1 
Anstralasia — 

HiBtorical  Geography  of  Britisb  Ck>1o- 
dIbb.      Australasia:    J.    D.    Rogers, 
455 1 
Australia — 

Algal  growtb  in,  545 

Central  Australian  Exploration,  Recent : 
H.  V.  Barclay,  456 1 

Rambles  of  an  Anstralian  naturalist. 
Notes  and  Journals  of  Tbomas  Ward  : 
P.  Fountain,  456 1 

South  :  North  Coast  of  Ambeim  Land  : 
J.  Bradsbaw,  456 1 

West(  rn :  A.  W.  Canning's  Journey 
across,  565  ;  Relics  of  Early  Voyages 
to,  442;  Tierwelt  SudwestAustm- 
liens  und  ibre  geograpbiscben  Be- 
ziebungen :  W.  Michaelsen,  684  f : 
Western  Australia  and  its  Resources : 
Hon.  C.  H.  Rason,  456  f,  684  f 
Austria  — 

Anthropogcojiiraphische  Probleme  ans 
dom  Viertel  Unterm  Manbartsberge 
in  Niederoaterrcicb :  ( ).  Firbus,  331  §, 

Geologisclie    Bedeutung    der    Granit- 

klippe   ...  in    Oberosterreich  :   G. 

Gotzinger,  676  f 
Gcbtoiner  Tal  :  J.  Jaeger,  677  f 
Moteoroloi^ie  und   (reodynamik,  Jabr- 

biicher  dor  K.  K.  Zentral-Austalt  fiir, 

677  t 

B. 

Babelon,  E.,  R.  Cagnat,  and  S.  Reinach. 

Atlas  arcbcologique  de  la  Tunisie,  580 1 

Baberadt»  K.,  Entwickelung  der  Bremer 

Seeschiffabrt,  352  t 
Bacon,  R.  F.,  Waters  of  crater  lakes  of 

Taal  volcano,  453  f 
Baden-Powell,  R.  S.  S.,  Sketches  in  Mafe- 
king  and    British    East    Africa,  85  §,   - 
224 1 
Baedeker,  K.,  Handbooks  for  Travellers  : 
Eastern  Alps,  449 1 ;    Paris  and    En- 
vlrona,  with   Routes    from    London, 
677 ;  Southern  France   and   Corsica, 
220 1 ;     Switzerland     and     adjacent 
portions  of  Italv,  Savoy,  and  Tyrol, 
451  t 
Bagdad  railway,  395 


Babift — 

Babia — Espirito  Sanio:  B.  do  Amai&l, 
349 1 
Babr  el  Arab,  524 
Babr-el-Gbazal  ProTinoe,  Captain  Perei- 

▼al's  Bunreys  in  tbe,  604 
Baikal,  Lake — 

Baikalsee,      ein       tiergeogiapbiBohn 
Ratsel :  T.  Arldt,  107  f 
Baillie-Grobman,  W.  A.,  Tbe  land  in  the 

Mountains,  435  §.  449  f 
Baker,  M.,  and  J.  McCormiok,  Gteographie 

Dictionary  of  Alaska,  348 1 
BakonjoB,  tribe  of  Buwensori,  618 
Balob,  E.  S.,  Comparatiye  Art,  229 1 
Baldwin,  D.  H. :  see  Gannett,  S.  8. 
Baldwin-Wiseman,  W.   B.,  Influenoe  of 

pressure  and  porosity  on  motion  of  nib- 
surface  water,  345 1 
Ball,  F.,  Altitude  Tablea,  457  f 
Ball,  J.,  Tbe  Central  Alps.   Part  I.,  449 1 
Ball  glacier.  New  Zealand,  187 
Balti  race,  Karakoram  Himalayas,  636 
Baltic— 

Bottniscbe    Meerbusen.     Eine   bydro- 
grapbische  Uebersiobt :  B.  J.  Witting, 

576  t 
Eisverbaltnisse    in    den   sobwediscben 

und  rusdisohen  Gewiusem  der  Ostaee 

im    Winter    1905-06:    G.  Beinicke, 

576  t 
Entstebnngsgesobiobte  der  Ostsee :  W. 

Schmidt,  677 1 
Genetik  des  biidwestlioben   Baltikums 

seit  der  Eiszeit :  H.  Spethmann,  677  f 
Grund-  und  Plankton- Aglen  der  Ostsee: 

H.  Fraude,576t 
Isforh&Uandena  i  Ostersjdn  och  dess 

vikar  I.  Makriel:  A.  Heinricbs,  103 1 
Land-  und  Seewinde  an  der  deutschca 

Ostseek^te :  M.  Kaiser,  569  f 
Oberfl'acbenstromnngen    im    Kattegat, 

Sund  und  in  der  westlioben  Ostsee, 

352 1 
Pbysikalische  und  mineralogisob-geo- 
logiscbe  Untersuobung  Ton   Boaen- 
problem  aus  Ost-  und   Nordsee:  £. 
Kiippers,  104  f 
Baltoro  glacier,  Himalayas,  630,  632 
Baluchistan — 
Popular  poetry  of  tbe  Baloobes  :  M.  L. 
Dames,  222 1 
Bambor,  M.  K. :  #00  Willis,  J.  C. 
Bamingi  river,  French  Congo,  139 
Bananas — 
Bibliotb^qne    pratique    da    colon.    Le 
bananier :  P.  Hubert,  229  f 
Banks  Land,  Beds  of  driftwood  on,  600 
Bantu — 
Origin  of  tbe  Bantu ;  a  Preliminary 
Study  :  J.  F.  van  Oordt,  202  §,  681  f 
Tribes  :  F.  Ftilleborn's  researcbes,  81 
Banziri  tribe.  Central  Africa,  141 
Barber,  T.  W.,  and  others,  The  Port  of 
London  and  the  Thames  barrage,  678  f 
Barbour,  .1.  8.,  History  of  William  Pater- 
son  and  tbe  Darien  Company,  455  f 
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Barclay,  H.  V.,  Recent  Central  Anstralian 

Exploration,  456  f 
Baren,  J.  van,  De  morphologiscbe  bonw 
van  bet  dilunam  ten  westen  van  den 
Ifsel,  570  t 
Barents  eea.  Salinity  of,  274 
Bari  tribe,  Congo  State,  371 
Baring-Gonld,  S.,  Book  of  the  Ceyennes, 
450  t:  Book ofthe Pyrenees, 84 §,22 It; 
Book  of  the  Rhine  from  Cleye  to  Mainz, 
221 1 
Barlik— 

Expedition  to  the  Barlik  and  Tarba- 
gatai  in  1905  :  V.  A.  Obrucheflf,  345  f 
Barnes,  E.,  Bhils  of  Western  India,  106  f 
Barnes,  H.  T.,  On  the  formation  of  anchor 
ice  or  ground  ice  at  bottom  of  running 
water,  228  f 
Barotselaod — 
De  Seshe'ke  k  Lealonyi  par  nne  route 
nouvelle :  P.  Burnier,  573  f 
Barradas,  E.,  Traotatus  Tres   bistorioo- 

geographici,  80  § 
Barre,  P.,  Les  C^^boa;  nne  expedition 

hollandaise,  223  f 
Barrow,  G.,  Geology  of  the  Isles  of  Scilly, 

105 1 
Bartet,  A.,  Notes  geographiqnes  et  his- 

toriques  snr  Aden  et  P^rim,  105  f 
Bartholomew,  J.,  Plan  of  London,  112  f; 
Reduced  Surrey  Map  of  South  Africa, 
689 1 
Baschin,    O.,    Bibliotheca    geograpliica, 
230 1;    Geographische  Verteilung  des 
Luftdrucks  und  deren  Anderung  Yom 
Sommer  zum  Winter,  575  f 
Bauer,  L.  A.,  Distribution  of  Magnetic 
Declination     in     United     States     for 
January  1, 1905 . .  348 1 ;  Magnetic  survey 
of  the  Pacific,  G64 ;  Results  of  Magnetic 
Observations  made  by  Coast  and  Geo- 
detic Survey,  1905  and  1906.. 348 f 
Bauer,  Y.  Ritter  v.,  Eine  Reise  auf  der 

Insel  Savau  (Samoa),  227  f 
Bavaria,  Prince  Arnulf  of,  Expedition  to 

the  Tian  Shan,  832 
Bavaria — 
Gewitterstudien     an     Oberbayrischen 

Seen  :  G.  Breu,  569  f 
Kochel-See.      Limnologischo     Studie : 

G.  Breu,  677  f 
Magnetische      Ort^bestimmungen     in 
Bayem  :  J.  B.  Messerschmidt,  103  f 
Naturbetrachtungen  im  bayrisch-tirol- 
ischen  Hochgebirge  :  J.  Griiss,  344 1 
Oberbayrischen  Seen  einer  Einfluss  auf 
die    Gewitterbildung   und    auf  den 
Gewitterverlauf?     llaben    die:    G. 
Breu,  569  f 
Bayonne — 

Port  de  Bayonne :  H.  Cavaillfes,  449  f 
Beag,  Loch,  Bath  y metrical  survey,  406 
Beaufort  sea — 
Ice  Expedition  in  the  Beaufort  sea  by 
E.  Mikkelsen,  517 
Beazeley,  G.  A.,  Surveys  in  Somalilaud, 

'   a33 


Beazley,  R.,  remarks  on  receiving  Gill 

Memorial,  100 
Beocari,  C,  Rerum  JSthiopioarum  Scrip- 

tores  occidentales,  80  § 
Bechuaualand — 
Geology  of  Bechuanaland  Protectorate  : 

A.  J.  C.  Molyneux,  681  f 
Journeys    in    North-West    district    of 
Bechuanaland    Protectorate    by    R. 
Williams,  440 
Beck,  E.  J.,  Memorials  to  Ferve  for  a 
history    of   the    parish    of   St.    Mary, 
Rotherhithe,  etc.,  679 1 
B^guinot,  A.,  Saggio  suUe  floro  e  sulla 

fitogeogrdfia  dei  Colli  Euganei,  221  f 
Beheira  Province — 
Maps :    Provisional    Map    of    Beheira 
Mudiria  (Survey  Department,  Cairo), 

580 1 

Behrens,  T.  T.,  letter  from,  on  Heights 
of 'Central  African  Lakes  and  Moun- 
tains, 210;  Modem  Explorer,  his  Maps 
and  Methods,  422 

Behrmann,  W.,  Ueber  die  niederdoutschen 
Seebuoher  des  funfzehnten  und  sech- 
zehnten  Jahrhunderts,  577  f 

Belam,  H.,  Chart  of  liiverpool  Bay,  356  f  ; 
and  H.  G.  G.  Ashton,  Chart  of  River 
Mersey  from  Rock  Lighthouse  to  War- 
rington Bridge,  1906.  .583  f 

Belfield,  H.  C,  Handbook  of  Federated 
Malay  States,  453  f 

Belgium — 

Re'eeau  hydrographique  du  nord  de  la 
Belgique,  Contribution  k  T^tude  des 
origines  du :  A.  Briquet,  103  f 

Belikh  river,  Mesopotaaiia,  238 

Bell,  J.  M.,  Heart  of  the  Soutliem  Alps, 
New  Zealand,  181  * 

Bell,  L.,  remarks  on  **  Journeys  in  North 
Mesopotamia,"  397 

Bellio,  v.,  Cognizioni  geografiche  di 
Giovanni  Villani,  230  f 

Bellmer,  A.,  Untersuchungen  an  Seen  und 
S(>llen  Ncuvorpommems  und  Rugens. 

570 1 
Bengal — 
Indian     Record      Series.    Old      Fort 
William  in  Bengal:   C.  B.  Wilson, 
201  § 
Bentley,   H.   M.,  W.   Holman   Bentlcy  : 
Life  and  Labours  of  a  Congo  Pioneer  : 

458 1 
Bepue — 

Etude  des  relations  par  eau  du  Logone 
avcc  la  Benou<5:  Audoin  et  d*Aahe'- 
mar,  573 1 
Berazieh  Kurds,  385 
Beri  beri — 

Studies  in  Beriberi :  M.  Herzog,  352  f 
Berlin — 

Lakes  and  physical  features  of  Berlin 
District:  F.  Wahnschaffe, 330 

Water-traflBc  of,  15 
Beyer,  A.,  Franzosisch-Westafrika,  572  f 
Bhainne,  Loch  a*,  Bathymetrical  survey, 

402 
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Bhutan — 

Photographs  of :  J.  0.  White,  465  f 
Bianchi,   F.,    Snlla    distribuzione    della 

popolazione  nella  provincia  di   Como, 

570  t 
Bibliography — 

Bibliothoca  geographioa  :   O.   Baschin, 

230 1 
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580 1,  688 1 
Meteorological  Report,    1904  (Survey 

Dept.,  Egypt),  453 1 
Public  SVorks  Department,  Report  ui)on 
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administration    for    1905:    Sir    W. 

Garstin,  346  t 
Report,    Annual,  on    Egypt    and    the 

Sudan, 1906.. 213  § 
Water-supply  of  Egypt,  Despatch  from 

Earl  of  Cromer  respecting,  332  §,  682  f 
Egyptian  Sudan — 
Egyptian     Sudan;     its    history    and 

monuments :  E.  A.  W.  Budge,  325  §, 

453 1 
Trade  of  Port  Sudan,  1906  (Foreign 

Office  Rep),  453 1 
Ekclof,  E.,  Studien  iiber  den  Bakterienge- 

halt  der  Luft  und  des  Erdbodens  der 

antarktischen  Gegenden,  350 1 
Ekman,  Y.  W.,  Bcitr&ge  zur  Theorie  der 

Mteresstromungen.  576  t 
Elbert,  J.,  Entwickeluog  des  BodenreliefiB 

von    Yorpommein   und  Rngen,  570 1 ; 

Landverluste  an  den  Eiisten  Riigens 

und  Hiddensees,  ihre    Ursachen  und 

ibre  Yerhinderung«  570  f 
Eliot,    Sir    C,    Nudibranchiata    of   the 

Scottish  National  Antarctic  Expedition, 

109  t 
Elizabethan   seamen,   Yoyages    of   the : 

E.  J.  Payne  and  0.  R.  Beazley,  460  f, 

556  § 
Elkingtou,   E.   W.  (see    Hardy,   N.   H.), 

Savage  South  Seas,  684  f 
Ells,  R.  W.,  Notes  on  mineral  fuel-supply 

of  Canada,  348 1 
Emigration,  Memorandum  on  History  and 

Functions  uf   Emigrants'  Information 

Office,  686  t 
England — 

Geology  of  Country  around  Macclesfield, 
etc. :  S.  I  Pocock,  104 1 

Inland  waterways  of,  22, 23 

Soutli-Eastem  Coalfield,  Discovery  of 
the :  W.  B.  Dawkins,  571 1 
England  and  Wales — 

Maps :  Geological  Surveys,  231  f,  351  ft 
579 1,  087;  Ordnance  Surveys,  111  f, 
231 1,  853 1,  460 1,  578 1,  686 
Engler,  A ,  Beitrage  zur   Kenntnis  der 

Pfianzenformationen  von  Transv^l  und 

Rhodesia,  347 1 ;  Ueber  die  Vegetations- 

verhdltnisse  von  Harar  und  des  Galla- 

hochlan  les,  224 1 
English  Channel — 

Channel  Ferry;  feasibility  of  a  train- 
ferry  between  England  and  France : 
E.  de  Rodakowski,  220  t 

Falaisesde  la  Mancbe  :  J.  Girard,  220  f, 
648  § 

Revived  Channel  tunnel  pr^jject,  345  f 
Enock,  C.  R.,  Andes  and  the  Amazon  : 

Life  and  Travels  in  Peru,  652  §,  683  f 
Ensomheden  island,  Arctic  ocean,  476 
Erdmann,  H.,  Kataatroi»he  von  Mansfeld 

und  das  Problem  des  Coloradoflusses, 

457 1 
Eredia,  F.,   Dell*  influenza  del  la  catena 

degli    Appennini    suUa    distribuzione 

della  pioggia  nell*  Italia  ceutrale,  678 1 
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Eroflion — 
Abrasion    by    Glaciers,    Rivera,    and 

Waves:  L.  G.  Weatgate,  351  f 
Fenomcni  di  abrosiouo  suUe  coste  del 

paeei  dell'  Atlante :  T.  Fischer,  685  f 
Relations  entre    T^rosion    glsusiaire  et 

Terosion  flaviale  :  J.  Brunhes,  685  f 
Surface  tension  as  an  aid  in  canyon 

formation,  etc. :  J.  E.  Leach,  685  f 
Erquy — 

Algal  growth  at,  544 
E:)kimo — 
Greenland,  North,  Eskimos  of,  827 
Legends  about  Unknown  lands  to  the 

North,  590 
Neue    Monschen,    ein    Jahr   bei    den 

Nachbarn  dcs   Nordpols :    E.    Ras- 

mussen,  456 1 
Origine  des  Esquimaux  et  les  premieres 

populations  do  TAmerique :  A.  Ham- 
berg,  352  t 
Espinoza,  A.  de,  Guanohee  of  Tenerife, 

681 1 
Essex — 
Economic   historical  geography    of   a 

county,  illustrated  from  Essex  and 

Cumberland  :  N.  E.  MacMunn,  571  f 
Etbai— 
Physical  Geography  of  Etbai  Desert  of 

Egypt :  11.  T.  Ferrar,  423 
Eun,  Loch   nan,  Bathymetrical  survey, 

417 
Europe — 
Abtiusserscheinung  in  Mittel-Europa : 

H.  Keller,  103 1 
Animals,    European,    their   geological 

history  and  geographical  distribution : 

R.  F.  Scharff,  220  t,  322  § 
Europa.     Zweite  Auflage  des  von  A. 

Philippson    und  L.   Neumann    ver- 

fassten  Werkes,  319  § 
Europe  (moins  la  France)  au  d€but  do 

XX«  Si^cle :  M.  Fallex  et  A.  Mairey, 

319§ 
Fauna,  European  History  of  the  Spread 

of:  J.  li.  Lobley,  677t 
GrundzUge  der  L'anderkunde.  1.  Kuropa : 

A.  Hettuer,  319  §,  345  f 
Health   Resorts  of  Europe:    T.  Linn, 

677  t 
Itinerary  of  John  Leland,  1535-1543 : 

L.  T.  Smith,  435  §,  451 1 
Pechcs  maritimea  des  pays  du  nord  de 

r Europe,    Bulletin    statistique    des, 

103  t 
Pflauzengeographisclie      Skizze      der 

Sudeten:  Z.  Szabo,  677 1 
Poland  in  Mo  Jern  Europe,  The  role  uf : 
T.  M.  Maguire,  103  f 
Evans,  O,  H.,  Notes  on  tlie  raised  beaches 

of  Taltal  (Northern  ChUe),  227  t 
Evaporation — 

Wator-surfacoB,  Contribution   U.>  study 
of  Evaporation  from :  J.  R.   Sutton, 
57:>  t 
Ewiug,  P.,  An  Oncological  Problem,  577  fj 
330  § 


Explorers- 
Modern     Explorer;      his    Haps  and 
Methods :  T.  T.  Behrens,  422 


P. 


Falkland  islands — 
**  Steinstrome  "  der  FalklandinBeln:  B. 
Steohele,  455  t,  663  § 
Fallex,  M.,  et  A.  Mairey,  T  Europe  (mobs 
la  France)  au  d(n>ut  da  XX*  Sitele, 
319  § 
Fan  Mountains  in  the  Duab  of  Turkestan : 

W.  R.  Rickmers,  857  *,  488  • 
Fanshawe,  Ann  Lady,  Memoirs  of,  686  f 
Fawcett,    P.    H.,    Survey    oi    Northern 

Frontier  of  Bolivia,  215 
Fayum — 
Map :   Topographical  map    of   Fayum 
Province    (Survey     Dept.,     Cairo), 
580  t,  688  t 
Feilden,   Colonel,    remarks    on    *•  North 

Polar  Problems,"  599 
Fei-luDg-ch'iao,  Yiin-nan,  156 
Fenneman,  N.  M.,  Oil  Fields  of  Texas- 
Louisiana  Gulf  Coastal  plain,  349 1 
Ferber,  A.  C.  F.,  An  Exploration  of  tht 
Mustagh  Pass  in  the  Karakoram  Hima- 
layas, 630  • 
Ferrand,  G.,  on  history  and  ethnology  of 

Madagascar,  214 
Ferrar,  H.  T.,  Physical    Geography  of 

Etbai  Desert  of  Egypt,  423 
Fiji- 
From  Fiji  to  the  Cannibal  Islands :  B. 
Grimshaw,  227  f 
Finlaud— 
Hebung  der  K&ste  Finlands  und  den 
Mittleren   Wasserstaud  des  Ostsee: 
A.  Bonsdorff,  221 1 
Seespicgelscnkungen  in  Finland:    E. 
G.  Pahnen,  222  f 
Firbas,  O.,  Antliropogeographische  Pro- 
bleme  aus  dem  Viertel  Unterm  Man* 
hartaberge  in  Niederosterreich.  331  §, 
314  t 
Fire  mountains,  Turfan  depression,  261 
Fischer,  T.,  Fenomeni  di  abrasione  suUc 

coate  dei  paeii  dell'  Atlante,  685  t 
Fisher,  C.  A.,  Geology  and  Uudergr«)UuJ 
Waters  of  Roswell  Artesian  area.  New 
Mexico,  349  f 
Florida- 
Flora  of  the  Florida  Sand  Keys :  O.  S 

Lancing,  564 
Flora  of  the   Sand   Keys  of  Florida: 

C.  F.  Millspaugh,  6S3  f 
Suubhine  and  sport  in  Florida  and  the 
West  Indies :  F.  G.  Aflalo,  455  f,  65G  § 
Formosa — 

Camphre  k  Formose,  Note  conccmint 

Tinduatrie  du :  R.  Kann,  680  f 
Earthquake  of  March  17,   1U06,  Pru- 

liminary  Note  on :  F.  Omori,  680  f 
Japanese  rule  in  Formosa :  Y.  Take- 
koshi,223t,324§ 
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Plantarum  in  Insula  Formosa :  J.  Mat- 
sumura  and  B.  Hayta,  680  f 

Travaux  d'exploration  otdo  topog^phie 
accomplis  par  les  Japonais  dans  Tile 
de  Formotjo  :  R.  Kann,  452 1 
Foster,  W.,  English  Factories  in  India, 

1618-1621.. 201  § 
Fountain,  P.,  Bambles  of  an  Australian 

naturalist:    Notes    and    Journals    of 

Thomas  Ward,  456  f 
Fournier,  E.,  Becherches  sp^^ologiquee 

dans  la  chaine  du  Jura,  677  f 
France — 

Falaises  de  la  Manche  :  J.  Girard,  220  tj 

Liittoral  de  la  Flandre  fran9aiFo:   G. 

Morael,  103  t 
Maps:  Carte  de  France  (Ministre  de 

rint^rieur),  112 1,  461 1,  579  t,  687 1 
Reccnscment  do   1906  en  France:   C. 

Cilyanet,  449t 
Becensement  general  de  la  population 

effectue  le  24  mars  1901,  B^sultats 

statistiques  du,  450  f 
Boutes    romaines    do    Pampelune    li 

Bordeaux  :  Saint-Jours,  450  f 
Southern  France  and  Corsica,  Hand- 
book for  Travellers:    K.  Baedeker, 

220 1 
Francke,  A.  H.,  Dards  at  Khalatse  in 

West  Tibet,  223 1 
Fran9ois,  G.,  En  Mission  au  Kouang-si, 

345 1 
Franklin  Search  ;  Fiftieth  Anniversary  of 

the  Sailing  of  the  Fox,  1 17,  446 
Franz  Josef  glacier.  New  Zealand,  192 
Franz    Joeef   Land,    Continental    shelf 

north  of,  476 
Fraude,  H.,  Grund-  und  Plankton-Algen 

der  Ostsee,  576 1 
Freshfiold,     D.   W.,   remarks    on    "Fan 

Mountains  in  the  Duab  of  Turkestan," 

498, 500 ;  remarks  on  "  Journey  through 

Eastern  Portion  of -Congo  State,"  388 
Friedericbsen,  M.,  Europaisches  Bussland 

1894-1905.. 104 t 
Friederici,    G.,     Ethnographic    in    den 

*  DocumentoB  In^ditos  del  Arohivo  de 

Indias/  225  f 
Fritsch,  F.  E.,  Bole  of  Algal  Growth  in 

the  Colonization  of  New  Ground,  etc., 

531  • 
Fritsch,  G.,  Verbreitung  der    ostlichen 

Urbevolkerungen  und  ihre  Beziehungen 

zu  den  Wandervolkern,  229  f 
Frobenius,    L.,    Kolonialwirtschaftliches 

auB  dem  Eongo-Kassai-Gebiet,  082  f  ; 

New  research  expedition  into  West  and 

Central  Africa,  562 
Frobishers  of  Halifax,  U.  L.  Both  on,  338 
Frontiers — 

Curzon,  Lord,  on  Frontiers :  Sir  T.  H. 
Holdich,  601  • 
Frost— 

Mittlere    Dauer  des    Frostes  auf  der 
Erde ;  O.  Dorscheid,  575 1 


Fruh,  Prof.,  Ueber    Naturbrucken    und 

verwandte  Formen,  667  § 
Fu  river.  Central  China.  212 
Fula  tribes,  Central  Africa,  551 
Fulani  tribe,  Nigeria,  126 
Ftilleborn,  F.,  Das  Deutsche  Njassa-  und 

Buwuma-Gebiet,  Land  und  Leute,  81  § 
Furchheim,  F.,  Die  Blaue   Grotte   auf 

Capri,  570 1 
Futterer,  K.,  Durch  Asien,  345  f 

G. 

Gaima  range,  Central  Africa,  143 

Galindo,  E.  V.,  Mapa  geogrdfioo-histo- 
rico  de  la  Bepublica  del  Ecuador,  232  f 

Gallichan,  W.  M. :  see  Oalv6rt,  A.  T. 

Gamari  town,  Northern  Nigeria,  122,  123 

Gannett,  H.,  Areas  of  the  United  States, 
574  t ;  Gazetteer  of  Colorado,  348 1 ; 
StatUtical  abstract  of  the  World,  458 1 

Gannett,  S.  S.,  and  D.  H.  Baldwin, 
Besults  of  Spirit- level  ling  in  State  of 
New  York  and  Pennsylvania,  1896- 
1905.. 349 t 

Ganong,  W.  F.,  Monographs  on  place- 
nomenclature,  cartography,  etc,  of 
Province  of  New  Brunswick,  454  f 

Garde,  V.,  State  of  the  Ice  in  Arctic 
Seas,  1906..  351 1 

Garnett,  W.  J.,  Beport  on  a  Journey 
through  the  provinces  of  Shantung  and 

Kiangsu,  679t 

Garraux,  E. :  see  Blocher,  E. 

Garry,  Loch,  Bathymetrical  Survey,  401 

Garstin,  Sir  W.,  Beport  upon  adminis- 
tration of  Public  Works  Department 
in  Egypt  for  1905.. 346 1 

Gasoony — 

Grandes  etangs  littoraux  de  Gasoogne  : 
P.  Buffault,  450  f 

Gautier,  E.  F.,  A  travers  le  Sahara 
fran^ais,  573  f 

Geikie,  Sir  A.,  Geological  Structure  of 
NorUi-West  Highlands  of  Scotland, 
679 1;  remarks  on  '*  North  Polar  Pro- 
blems," 598 

Geneva — 
Geographical  Congress,    Ninth  Inter- 
national, 337 

Gentil,  L.,  L'oeuvre  topographique  du 
capitaine  Larras  au  Maroc,  108  f ; 
Notice  sur  Tesqaisse  g^ologique  du 
haut  Atlas  occidental  (Maroc^  573  f 

Geodesy — 
Progress  of  Geodesy:  G.  T.  McCaw, 

685 1 
Geographen  ELalender,  1907:  H.  Haack, 

400 1 
Geographical  Congress — 
International    Geographical    Congress, 
The  Ninth,  337 
Geographical  Literature  of  the  Month — 
Africa,  107,  224,  340,  453,  572,  680 
America,  225,  348,  454,  574,  682 
Anthropogeography     and      Historical 
Geography,  229,  352,  458,  577,  685 
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Geographical  Literature  of  the  Month — 

continued. 
Asia,  105,  222,  345,  451,  572,  679 
Australasia  and    Pacific  Islands,  227, 

350,  455,  684 
Biography,  110,  353,  458,  686 
Europe,  103,  220,  344,  449,  569,  676 
General,  110,  230,  353,  459,  578,  686 
Mathematical  geography,  228,  351,  457, 

685 
Physical    and    Biological    Geography, 

109,  228,  851,  457,  575.  685 
Polar  Regions.  109,  227,  350,  456,  684 
Geographical  Terms — 
Tormes    de    la    gJograpliie    dans    lea 

langucs    da    globe:    L.    Hochsteyn, 

230  f ,  554  § 
Geography — 
Ancient    Geography,    Lectureship    in, 

at  Liverpool  University,  446 
British    Association,    Leicester,    1907, 

Geography  at  the,  421 
Civil   Service  Examinations,  Place  r>f 

Gtography  in.   Sir    G.   T.   Goldie*8 

remarks,  656,  675 
Civil  Services,  Geography  and  the :  Sir 

G.  T.  Goldie,  1  • 
Commercial   Geography   from  Modern 

Standpoint:  M.  Eckert»  422 
Comparative  Geography,  Junior  course 

of:  P.  H.  L'Estrange,  230 f 
Definition  of,  58 
Dietionnuire-manuel    illustr^    de    g<^o- 

graphie  :  A.  Demangeon,  110  f,  554  § 
Erdkunde  in  den  lezten  zehn  Jahren : 

S.  Gunthcr,  353t 
Geography     and     Commerce:    G.    G. 

Chisholm,  303  • 
Geography  in   relation  to   War :  E.  S. 

May,  230 1,  656  § 
Meaning  of  Geography  :  J.  P.  Unstead, 

578  t 
Mo<lern  Geograpliy  :  B.  B.  Da»»,  686 1 
Oxford  Geographers,  vol.  3.    The  senior 

Geography :  A.  J.  and  P.  D.  Herbert- 

sim,  206  §,  459  t 
Oxford  School  of  Geography:    0.   R. 

Dryer,  110  t 
Pe«lagogy  of  Geography:    D.   Gibbs 

686 1 
Physical :  Le^ns  de   geographic  phy- 
sique :  A.  de  Tjapparent,  458  f 
Practical  Geography,  Introduction    to  ; 

A.  T.  Simmonds  and  II.  Richardson, 

207  §,  459  t 
Present  problems  of  Geography :  H.  R. 

Mill,  35:;  t 
School  geography,  Opportunity  of  the 

geographer    in     promoting:    R.   E. 

Dodge,  ■i53  f 
Geological  Society  of  London,  Centenary 

of  the,  568 
Geology — 

Definition  of,  58 
Geomorphology — 

Bergriickenformen,  Beitr&ge  zur  Ent- 

Btehung  der :  D.  G.  Gotzinger,  685  t 


Geophysics— 
Applioazioni   geologicho   didla  teoria 
elastioa  delle  dislocazioDi  tectoniobe: 
L.  de  Marchi,  457 1 
Earthquakes,  etc.,  oanse  of:  T.  J.  J. 

See,  457  f 
Erklarung  dur  doroh  Pendelbedbaeht- 
ungen    konstatierten    Massendefekte 
unter  G^birge  imd  Hockl&ndem :  K. 
Qugler,  457  f 
George  river,  Labrador,  425 
(Georgia — 
River   Capture    in    Tallulah   diitrict, 
Georgia :  D.  W.  Johnson,  574 1 
Gerland,    G.,     Immanael    Kant,    leiDe 
geographischen    u.    anthropolq^ben 
Ar^lten,  459  f 
German  Colonies — 
•  Mitteilungen  iiber  Koloniale  Buchf^r  n. 

Rarten:  D.  Reimer,  lllf 
Germany — 
Maps — 
Earte    des    Deutscheu    Reichs:  C. 

Vogel,  687  t 
Karte   des  Deutachen    Reiches  (E. 

PreuBs,  Landesaufnahme),  579  f 
Yeranderungen    an    der    Kuste  d«4 
Kreises  Hadersleben,  1795  bis  1875 : 
G.  Wegemann,  461  f 
Niederschlage    in    den   Norddeatschen 
Stromgebieten :    G.  Hellmann,  425  § 
Pflanzengeographisohen     Umgrenzung 
und  Einteilung   Norddeutschlands : 
P.  Hiick,  570  t 
Wandcrungen  und  Studien  in  Deutsch- 
lands      g^osstem      binnenrindischen 
Diinengebiet :    P.  W.    P.  Lehmann, 
570  t 
Waterways  of,  11, 12 
Gibbs,  D.,  Pedagogy  of  Geography,  686  f 
Gibbs,  Ij.  S.,  Contribution  to  Botany  of 

Southern  Rhodesia,  108  f 
Gilbart'Smith,  J.  W.,  Cradle  of  the  Haps- 

burgs,  222  f 
Gilbert,  G.  K  ,  Rate  of  reoesaion  of  Niagara 

Palls,  335  §,  348  t 
Gill,  H.   v..  On  a    possible    connection 
between  Eruption  of  Vesuvius  and  the 
Earthquake  at  San   Francisco,  1906.. 

not 

Gilson,    E.,    remarks    on     International 

Council  for  the  study  of  the  sea,  300 
Girard,  J.,  Palaises  de  la  Manch^,  220  f . 

648  § 
Gironde — 
Sedimentation  moderne  des  lacs  rnedc* 
cains :  C.  Duffart,  450  f 
Gissing,  P.  T. :  see  Bjorling,  P.R. 
Glacial  Epoch— 

British    Drifts    and    the    Interglacial 

Problem  :  G.  W.  Lamplugh,  105 1 
Causes  of:  E.  W.  Hilgard,  457  f 
Glacial  er.:>8ion — 
Erosion  glaciaire  et  la  formation  des 

terrasses  :  W.  J^ilian,  228  f 
Ice  and    River    Erosion,  J.    Brunhos* 
researches  on,  95 
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Glaciers — 
Reoeaflion    of   Alaakan    Glaciers:    O. 
Klotz,  419  ♦ 
Glangeaud,    P.,   Des    divers    modes    de 
ractiyit^  yoloanique  dans  la  ohaioe  des 
Puys,  450  t ;  Laves  et  les  mineraux  des 
volcano  de  la  chaine  des  Puys,  450  f 
Goddard,  E.  J. :  see  Haswell,  W.  A. 
Qoes — 

Centenario  de  Bento  de  Goes  (1607- 
1907) :  A.  Riboiro  and  E.  de  Yascon- 
cellos,  459 1 
Goffin,  L.,  ChomiDB  de  fer  dn  Congo,  346  f 
Gold— 

Or  dans    le    monde:  L.    de    Lannaj, 
458  t,  556  § 
Gold  Coabt— 

Boundary    between    Gold    CSoast    and 

Frerch   Sondan,  agreement  between 

United  Kingdom  and  France,  relative 

to,  574 1 

Maps :  Gold  Coast :  F.  G.  Guggisberg, 

462 1,  580 1,  689  f 
Neger   der   GoldlOste:    H.    Vortiscli, 

347  t 
Goldie,  Sir  G.  T.-— 

Geography  and  the  Civil  Services,  1  * 

Geog^phy  in  the  Civil  Service  Ex- 
aminations, 656,  575 

Remarks  on:  Death  of  H.  Saunders, 
675;  "From  the  Niger,  by  Lake 
Chad,  to  the  Nile,"  148;  ''Inflnenoe 
of  Ice-melting  upon  Oceanic  Circnla- 
tion,"  295 ;  **  Journeys  in  North  Meso- 
potamia,*' 396, 397;  "  Joumej  through 
Eastern  Portion  of  Congo  State," 
382 ;  "  North  Polar  Problems,'*  598 ; 
Presenting  Medals  and  Awards,  99- 
101 
Gomme,  B.,  Catalogue  of  maps,  views,  and 
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Netherlands  — 

Rocks,  Fragments  of,  from  the  Ardennes 

found  in  Diluvium  of  the  Netherlands 

north  of  the  Rhine:  A.  Wichmann, 

105 1 

Ncvado  de  Toluca  volcano,  Mexico,  662 

Neveu-Lemaire,     M.,    Lacs     des     hauts 

plateaux  de  TAm^rique  du  Sud,  G83  f 
New  Brunswick — 
Place-nomenclature,   cartography,  etc., 
of    Province    of    New     Brunswick: 
W.  F.  Gaiiong,  454  t 
Xewfouu'Jland — 
Agricultural    Exhibition,    Address    at 
opi'uinj?  of:  Sir  W.  MacGregor,  454  f 
Drift  ice  in  the  Newfoundland  Seas :  L. 

Mecking,  00 1 
Foreign  Tra'le  and  Commerce  of  New- 
foundland, 1905-06,  Report,  91  §,  574  f 
Maps :    Geological  map  of  Newfound- 
land :  J.  Howloy,  690  f 


New  Guinea — 

British  New  Gtnnea.     AjuiiiaI  Beport 

forl90(J..684t 
Dutch :  A.  E.  Pratt's  explontioni  ii, 
217 ;    Beachrijvtng  van  ocne  reb  lot 
ondenoek  der  in  de  Ootibftai :  J.  H. 
DadervanHerwerden,350t:  Koembi 
Biver,  Een  laadtocht  iiaar  den  boTen- 
loop  der:  B.  L.  A.  Hell  wig,  227 1: 
Landtocht  naar  de  grens  van  Britiich 
Nieuw-Guinea    van    MSraukfi   nit: 
R.   L.   A.  Hellwig,  850  f;    Nieuw- 
Guinea  Expeditie   van  de  **Maaii- 
ohappij    ter    Bevorderung   van  bet 
Natuurknndig  Onderzoek  der  Ned. 
Koh»nien":    H.   A.   Lorenti,  684 f; 
Toevoegingen  tot  den  ondenoeking- 
stooht  naar  de  Gostbaai:   B.  L.  A. 
Hellwig,  350 1 
Reise  in  Deutsch-,  Britisch-,  und  Nieder- 
landiach-New  Guinea :  R.  Poch,  350  f. 
609  • 
Newman,  R.  W.,  Gape  of  Good  Hope.  Re- 
ports on  Great  Fisb,   Boshraaos,  and 
Sundays  Rivers,  081  f 
New  Mecklenburg  island,  612 
New  Mexico— 
Acoma,  Cliff   Citv    of   New    Mexico: 

().  C.  8.  Carter,  349 1 
Geological    Excursion    through   New 

Mtxioo,  Ariz<'na,  and  Utah,  Report 

on  :  D.  W.  Johnson,  683  f 
Roswell    Artesian    area,  Geology  and 

Underground  Waters  of :  C.  A.  Fisbtf, 

349 1 
Volcanic  buttes  in,  441 
Newole,  — ,  Investigations  into  altitudinal 

limits  of  various  species  of  trees,  89 
Newquay — 
Geology    of   country  near    Newquay: 
C.  Reid  and  J.  B.  Scrivenor,  571 1     • 
New  South  Wales- 
Aboriginals  of,  612 

Fisheries  of  New  South  Wales  :  Report 
of  Board  for  1905 . .  227  t 
New  York — 
Canals  in  State  of  New  York,  19 
Spirit-levelling  in  State  of  New  York, 
1896-1905,  Results  of:  S.  S.  Gannett 
and  D.  H.  Baldwin,  349 1 
New  Zealand — 
Geology  of  Area  covered  by  Alexandra 
sheet,     Central     Otago :     J.     Paik, 

456 1 
Photograplis  of  New  Zealand  Alps  :  M. 

Ross,  ll6t 
Southern   Alps,   Heart  of  the  :   J.   M. 
Bell,  181  * 
Ngorougoro  District  and  Volcanoes,  East 

Africa,  562 
Nguru — 
Begleitworte  zu  der  "  Karte  des  sfid- 
lichen  Teilesder  Nguru-Berge :  "  M. 
Moisel,  572  f 
Niagara  Falls — 

Niagara   Falls  and   Niagara  District : 
J.  W.  Spencer,  226  f 


INDEX. 


723 


Niagara  Falls— eon^tntiec?. 
Rate  of    reoession  of  Niagara  Falls : 

G.  K.  Gilbert,  335  §,348 1 

Becession  of  Niagara :  J.  W.  Spencer,  423 
Nickl^,  R.,  et  H.  Joly,  Sur  la  tectoniquo 

da  nord  de  Meurthe-et-Moselle,  569  f 
Nieuwenhub,  A.  W.,  Quer  durch  Borneo, 

223  t 
Niger — 

From  the  Niger,  by  Lake  Chad,  to  the 

Nile  :  B.  Alexander,  119* 
Niger    basin   and    Mango   Park ;    Sir 
H.  H.  Johnston,  347 1 
Nigeria— 
Expedition  into,  L.  Frobeniup,  562 
Maps :  Karte  des  Gebietes  zwischen  Ibi 

and  yola :  H.  Marqaardsen,  113 1 
Northern  Nigeria,    Report  for  1905-6 

(Colonial  Rep.),  347  f 
Photographs  of  Northern  Nigeria :  Hon. 

£.  Stanley,  235  f 
Photographs  of  Nupe  Province,  Northern 

Nigeria:  H.  S.  Edwardes,  467 f 
Platean    Central    Nig^rien:    L.    Des- 

plagnes,  224  t,  454  f,  550  § 
Sonthern    Nigeria.     Report    for    1905 

(Colonial  Rep.),  108 1 
Southern  Nigeria  (Lagos).    Report  for 

1005  (Colonial  Rep.),  347  f 
Yo  river,  Sorvey  and  Sketoh-map  of:  H. 
Seeker,  438 
NUe— 
From  the  Niger,  by  Lake  Chad,  to  the 

Nile :  B.  Alexander,  119  ♦ 
Rains  of  Nile  Basin  aud  Nile  Flood  of 

19U6:  Captain  Lyons,  659 
Western  Sources  of  the  Nile  :  D.  Comyn, 
524  * 
Nimrnd  volcano,  Armenia,  550 
Ni8sen,P.L.,Et8naeskrediSundalon,104t 
Niva,  Ancient  bite  iu  desert  north  of,  71 
Nmai  Uka  River,  Irawadi,  and  Natives 

of  Valley  of,  168,  169,  179,  508 
Nordenskiold,       O.,      Wissenecbaftliohe 
Ergebnisse  der  Schwedischen  Siidpolar- 
Expedition,  684  f 
Norman,  P.,  Address  on  the  Roman  Wall 

of  London,  571  f 
Norrland :  see  Sweden 
Noith  Polar  Basin — 
Cold  Bottom  Water  of  the,  and  Tidal 

Wave,  586,  588 
Exploratory  vyork  needed,  591 
North  Polar  Problems :  F.  Nansen,  469  *, 

585  • 
North  Sea— 

Fishery  and  hydrographical  investiga- 
tion in  North  Sea  and  adjacent  waters, 
Second  Report  on  :  D.  W.  Thompson, 
576  t 
Fortgesctzte  Strommessungsversuohe  in 
der  Nord  see  :  A.  Dalhuisen  and 
W.  E.  Ringer,  352  f 
Physikalische  und  mineralogisch-geo- 
logische  Untersuchnng  von  Boden- 
problcm  aus  Ost-  and  Nordsee :  E. 
Kttppers,  104  f 


Northumberland-* 

Physical  Features  of  Northumberland 
and  Durham,  Origin  and  Influence 
of:  D.  Woolacott,  36  ♦ 
Norway— 
Aeldste    hueformer    i    Norge:   A.  M. 

Hansen,  104  t 
Cook's  Handbook  to  Norvray  and  Den- 
mark, etc.,  450  t 
Fiords    of   Norway:    A.   P.   Brigham, 

571 1 
Jaederen  District,  South-Western  Nor- 
way :  O.  J.  R.  Howarth,  422,  643  » 
Snaeskred  i  Sundalen :   P.  L.  Nissen, 
104t 
Norwegian  sea,  Currents  of,  297 
Novaya  Zemlya — 
Current  along  coast  bank  of,  339 
Expedition  to,  Dake  of  Orleans,  566 
N'Soro  river  and  village,  Congo  State, 

145 
Nun-Kun  mountains — 

Exploration  du  Nun-Kun :  F.  B.  Work- 
man, 452 1 
Nuon  riyer,  Liberia,  659 
Nusfbaum,      F.,     Eiszeitliche     Verglet- 

Bcherung  des  Saanegebietes,  103  f 
Nyasa — 
Deutsche  Njassa-  and  Ruwuma-  Gobiet, 
Land   und    Leute :     F.    Fiilleborn, 
81  § 

O. 

Oakley,  E.  S.,  Holy  Himalaya,  106  f 
Obitaary  List  for  1906-07.  .98 
Obo  river,  Bahr-el-Qhazel,  606 
Obraobeff,    V.    A.,    Expedition    to    the 
Barlik  ond  Tarbagatai  in  1905 . .  345  f 
Ocean  navigation — 
EDtewiokeluDg    der  Bremer  Seeschif- 
fahrt :  E.  Baberadt,  352 1 
Oceanic    Circulation,    Influence    of    Ice- 
melting    upon :    O.   Pettersson,  273  *  ; 
letter  from  T.  H.  Tizard  on,  339 :  letter 
from  O.  Pettersson  on,  671 
Oceanography — 
Forschung^reise    S.M.S.    Planet:     G. 
Schott,    577 1;    Ditto:    —  Lebahn, 
577 1 
Handbook     der     Ozeanographie :     O. 

Krammel,  576 1 
Impressions  d*un  naturaliste  an  cours 
d'une  campagne  scicntifique  de  Priuco 
de  Monaco :  E.  L.  Bouvier,  576  f 
International  Council  for  the  Investiga- 
tion of  the  Sea,  87 
Intf  mationella  Hafsforskniogens  arbete 
under    &ren    1902-06,  och   Sveriges 
andel  d'aruti,  Rt^sultaten  af  den:  G. 
Ekmao,     O.     Pettersson,     och      F. 
Trybom,  352  t 
Museum  ftir  Mcereskunde    in  Berlin, 

Fiihrer  durch  das,  576  f 
Sullo   sviluppo  delle  conosoenze  delle 
profonditk  marine :  R.  Almagilt,  352  f 
Sviluppo,  lo  state  attuale  e  gU  odierni 


724 


IHBXX. 


Oceano;i:raphy — cont  i  ti  ued, 

problemi     della     Talassologis :      L. 
Marini,  576 1 
Tenninologia    morfografioa   del .  fondi 
ooeanicl;  G.  Bicchieri,  110 1,  577  f 
(Ecological  Problem:  P.  Ewing,  577 1 
Oestreich,  K.,  YallejB  of  the  Himalayas, 

512 
Ogier,  J.  C.  H.,  Victorian  State  Boundary, 

456 1 
Ogne  riyer  and  plain,  Jaederen  district, 

645 
Ohio  rirer :  A.  B.  Hulbert,  86  § 
Oicb,  Locb,  Bathymetrical  snirey,  403 
Oil-grasaes  of  India  and  Ceylon  :  O.  Btapf, 

852 1 

Okapi  of  CoDgo  forest,  142, 150,  882,  383 

Okarango  river,  Explorations  by  B. 
Williams  on,  440 

Oldham,  B.  D.,  Constitution  of  the  Earth 
and  behaviour  of  Earthquake  waves, 
666;  On  explosion  craters  in  lower 
Chindwin  district,  Burma,  106  f; 
Valleys  of  the  Himalayas,  512  * 

Ollone,  —  D*,  Travels  in  Western  China, 
437 

Olufsen,  O.,  Samfaerdsels-  og  Tran^port- 
midler  i  Indre-Asien,  345  f 

Omori,  F.,  Preliminary  note  on  cause  of 
San  Francisco  earthquake  of  April  18, 
1906.. 574;  Prelimioary  note  on  For- 
mosa earthquake  of  March  17, 1906. . 
680 1 

Orange  Biver  Colony — 
Map:    Orange    Biver     Colony    (Top. 
Section,  General  Staflf),  580 1 

Orduaucc  Survey  Maps  of  Eugland  and 
Wales,  lilt,  231 1,  353 1,  460 1,  578 1, 

esGt 

Orkneys — 

Eisberge    bei    den    Orkney-Inseln   im 
Jahre   1836  ?  D.  L.  Mocking,  567  §, 
57Gt 
Orleans,  Due  d',  A  travers  la  Banquise, 

du  Spitzberg  au  Cap  Philippe,  1905.. 

228 1;  Expedition   to  Novaya  Zemlya 

and  Kara  Sea,  566 
Odwald,  F.,  Geological  ;:Map  of  Armenia 

and  its  border-ranges,  etc.,  549  §,  688  f 
Ottweiler,  E.,  Niederschlags-Verhaltniese 

von  DeuUch-Siidwestafrika,  347  f 
Oudemans,  J.  A.  C,  Supplement  to  account 

of  determination   of  longitude  of  St. 

Denis,  Island  of  B^union,  etc.,  108  f 
Oxford- 
School  of  Geography,  The  Oxford  :  C. 
B.  Dryer,  not 
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Paasohe,  H.,  Deutsch-Obtafrika,  225  f 
Pacific- 
Black  sands  of  the  Pacific  slope  in  1905  : 
D.  T.  Day  and  B.  H.  Bichards,  575 1 
(k)llections  anthropologiques  et  ethno- 
graphiques  du  voyage  de  d^couverteg 


Paciflc— etmh'iuiMl. 

aux  Terres  Ansiimlet  (1801-04):  £. 
T.  Hamy,  456 1 
Dampferwege  swisoiien  Yokohama  snd 
Portland,  Oregon :  E.  Knippiog,tf7t 
Depth  .  .  .  and  marine  dspo^  of 
Sonth-West  Ptfiiie :  Bir  John  Mnntyi 

576 1 
Dentschen  Kabeldampfem  "Stepbu" 

im    westlichen    Stillen    Oiean:   6. 

Schott,  576 1 
''Doubtful    Island    Region,"    Beeent 

Beport  from :  J.  D.  Hagne,  684 1 
Earthquake  in  North  Pacific,  665 
Fiji  to  the  Cannibal    Islanda,  From: 

B  Grimshaw,  86§ 
Magnetic   Survey   of   Pacific :    L.  A. 

&uer,  664 
Maps:    Pilot  chart  of   North  Psdfic 

Ocean    (U.S.  Hydrographic  OfBoe), 

1 16 1,  234 1,  356 1,  465 1,  583  f,  691 1 
Sayage  South  Seas :  N.  H.  Hurdy  and 

E.  W.  Elkington,  433  §,  684  f 
Padaung     tribe.    South      Shan    States, 

Burma,  432 
Paez,  P.,  Historia  JSthiopiss,  80  § 
Pais,  E.,  Intorno  all'  estensione  del  noma 

degli  AuGones  e  dell'  Ausonia,  570 1 
Palestine- 
Cook's   Handbook    for  Palestine   and 

Syria:    J.   E.  Hanauer  and  E.   Q. 

Masterman,  107 1 
Judenkolonien  in  Palastina,  224  f 
Loca  Sancta :  P.  Thomson,  223  f 
Palma  island  — 
Oberflichengestaltnng  der  InselnjPalma 

und  Ferro :  W.  von  Knebel,  224  f 
Palmen,  E.  G.,  Seespiegelsenkungen  io 

Finland,  222 1 
Palmer,  — ,  remarks  on  *'Inlaud  Water- 

vyays,"  34 
Panama — 
Boundary  Treaties  between  Oosta  Bica 

and  Panama,  350  f 
History  of  William  Paterson  and  the 
Darien    Company :    J.    S.    Barbour, 

455  t 
Panama  Canal — 
Canal   Work   and  the   Workers :  F.  L. 

Waldo,  455  f 
Four  Centuries  of  the  Panama  Oannl : 

W.  F.  Johnson,  227  f,  556  § 
''Lock-Canal"   type    and    ** Straits  of 

Panama"  type:    P.    Bunan-Varilla, 

350 1 
Pipay,  J.,  Ural-Karte  Anton  Begnljr'8, 

104 1 
Papua,  or  British  New  Guinea,  612 
Paraguay — 
Para;:;^uay,  das  J  And  der  Guaranis :  W. 
Valentin,  86  § 
Paris — 
Handbook  for  Travellers.     Paris  and 
Environs,  with  Boutes  from  London  : 
K.Baedeker,  677 1 
Paris  port  de  mer:  Bouquet  de  la  Grye, 
450  t 
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Park,  J.,  Geology  of   area   covered    by 

Alexandra  Sheet,  Central  Otago  Divi- 
sion, 456 1 
Parsons,  E.  T. :  $ee  Colby,  W.  E. 
Pssrud  river,  Turkestan,  368,  494,  496 
Passarge,  L.,  Opbir  nnd  die  Simbabye- 

kultnr,  573  f 
Passarge,     8.,    GeomorphologiBche    Pro- 

bleme  aus  der  Sahara,  573  f ;  Wasser- 

wirtschaftlicbe      Probleme      in      der 

KaUhari,  347  f 
Pata<;onia — 

Formations    s^diroentaires    du  cr^tao^ 
snperienr   et   da  tertiaire  de  Pata- 
gonie :  F.  Ameghino,  683  f 
Fatmn,  L.  R.,  Linea  de  frontera  en  la 

Puna  de  Atacama,  349 1  *'    Linea    de 

fiOntera   oon   la  lU-piiblica  Arjentina, 

(183  t 
Payne,  £.  J.,  and  C.  B.  Beazley,  Voyages 

of  the  Elizabethan  Seamen,  460  f,  556  § 
Pearson,  H.  W.,  Deformation  and  varia- 
tion in  the  sea-level,  577  t 
Peary,  B.  E.,  Arctic  expedition  of,  44G 

Nearest  the  Pole,  326  §,  351  f 
Peat— 

Uses  and  Mannfactnre :  P.  R.  Bjorling 
and  F.  T.  Gissing,  458  f 
Peat  mosses — 

Scottish    Peat   Mosses,    F.  J.    Lewis' 
examination  of,  88 
Peck,  A.  S.,  Climbing  Mount  Sorata,349  f 
Pelagosite— 

Analyse  de  quelques  eohantillons  de 
Pelagosite  recueillis  dans  le  port  de 
Monaco :  G.  H.  AUemandet,  457 1 
Pelvoux — 

Observations  glaciaires  dans  le  massif 
da  Pelvoux :  C.  Jacob,  450  f 
Penck,  A.,  Siid-Afrika  and  Sambesif&lle, 

108 1,  573 1;    and    E.   Briickner,  Die 

Alpen  in  Eiszeitalter,  676 1 
Penfield,  F.  C,  Wanderings  East  of  Saez, 

451 1,  655  § 
Pennine  range,  Influence  of,  on  physical 

features  of  north  of  England,  38 
Pennsylvania — 

Spirit-levelling  in  Pennsylvania,  1899- 
1905,  Results  of:  S.  S.  Gannett  and 
D.  H.  Baldwin,  349  f 
Percival,  C,  letter  from,  on  Dar  Homr, 

219 ;    surveys    in  the   Bahr-el-Ghazal 

province,  604 
Pdrez,  K  S.  y,  Alpajarra  y  Sierra  Nevada, 

222 1 
P^ringuey,   L.,    On    rook-engravings   of 

animals    and  the    human    iig^e,  the 

work  of  South  African  aborigines,  224  f 
Pernambuco— 

Estudos  Pernambucanos :    A.  de  Car- 

valbo,  226t 
Perregaux,  E.,  Chez  les  Achanti,  572  f 
Persia — 
Boundaries  in  Persia,  Convention  be- 
tween   Great    Britain    and    Russia 
respecting,  657 
Maps :    Geologifiche  Boutenkarte  vun 


Persia — continued. 

Zentral-Persien:  A.  F.  Stahl,  462  f  ; 
Persia  and  Afghanistan  (Top.  Soc- 
ti($n.  General  Staff),  688  f ;  Roaten- 
karte  von  Nordweat-Persien :   A.   F. 
Stahl,  112 1 
Photographs  :  Arabia  and  Persia :  A.  T. 
Wilson,  583 ;  Asia  Minor  and  Persi.i : 
J.  A.  Douglas,  691  f 
Persian  Gulf— 
Cornells  Cornelisz.    Roobacker's 
Scheepsjonrnaal         Gamron  -  Bssra 
(1645);  A.Hotz,  453t 
Perthshire — 
Natural  History  Museum,  Illustrated 
Handbook  to :  A.  M.  Rodger,  105  f 
Peru- 
Andes    and    the    Amazon ;    Life    and 
Travels  in  Peru  :  C.  R.  Enook,  652  §, 
683 1 
Guide  to  Modem  Peru  :  A.  de  Clair- 
mont,  683t 
Pet^r  the  Great  Range,  Notes  on  the 

Glaciers  of:  Y.  Edelstcin,  107 1 
Petersen,  C.  G.,  remarks  on  International 

Council  for  the  Study  of  the  Sea,  298 
Petrie,  W.  M.  Flinders.  Migrations.  686  f 
Pettersson.  O.,  Influence  of  Ice-melting 
upon  Oceanic  Circulation.  273  *,  671  ; 
letter  from  T.  H.  Tizard  on,  339 
Philippines — 
Luboo  mountains,  Batangas  province. 
Preliminary  geological  reconnaisoance 
of:  W.  D.  Smith,  572  t 
Philippine    coals    and    their    gas-pro- 
ducing power :  A.  J.  Cox,  453  f 
Philippine  Islands,  1493-1898 :  E.  H. 

Blair  and  J.  A.  Robertson,  106 1 
Philippines    sous    la    domination    des 

Ktats-Unis :  'J.  Deniker,  106  f 
Sebu,  Physical  features  of,  658 
Taal  volcano.   Waters  of  crater-lakes 

of:  R.  F.  Bacon,  453 1 
Tribes  of  Northern  Luzon,  Non -Chris- 
tian :  D.  C.  Worcester,  572  f 
Ytgetation  of  Lamao  Forest  Reserve: 
H.  N.  Whitford,  572  f 
Philippson,  A.,  Europa.    Zweite  Anflage 
des  von  A.  Philippson  und  L.  Neumann 
verfasst^n  Werkes,  319  § 
PhlogrsBan  Fields — 
Maps:    Geologische  Karte    der  Phle- 
griiischen    Felder :    C.    de    Stefani, 

354 1 
Phlegriftischen  Felder  bei  Neapel :  C. 

de  Stefani,  678  f 
Photographs — 
Africa,  British  and  German  East :  F.  A. 

Dickinson,  466 1 
Africa,  Portoguese  East:   C.   A.  and 

H.  W.  Reid,  235  t 
Arabia  and  Persia :  A.  T.  Wilson,  583  f 
Asia  Minor  and  Persia :  J.  A.  Douglas. 

691 1 
Bhutan  :  J.  C.  White,  465  f 

Canada:  F.Adam,  466 1 
Ceylon  :  F.  J.  Varley,  466  f,  583  f 
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China  and  Japan :  F.  Harfeld,  467 1 
Congo  State :  E.  Torday,  583  f 
Dutch  Guiana:  E.  Klein,  llGt  • 
Hejaz  Railway :  F.  R.  Maunsell,  691 1 
India  :  C.  M.  Ritchie,  584  f 
Japanese  Studies :  H.  G.  Pontiug,  235 1 
Java    and    Sumatru :    T.    C.    Hinoks, 

692 1 
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Anniversary  Meeting,   1907,  Proceed- 
ings of.  99 
Council.  Honours  to  Members  of,  86 
Councirs  letter  to  Sir  L.  M'Olintock  on 
occasion  of  Fiftieth  Anniversary  of 
search  for  Franklin,  117 
Medals  and  Awards,  Presentation  o(^  99 
Meetings    of,  Se<ts1on,   1906- 1907.. 99, 

102  :  Seesiou  1907-1908.. 675 
Researoh  Department ;  the  Work  of  the 
Past  Season:  C.  F.  Close,  198 
Rudnev,  D.,  Preliminary  Eteport  on  the 

Bolshosemelsk  Expedition,  104  f 
Rflgen— 
Landverluste  an  den  Kfisten  Rttgens 

und  Hid'lensees:  J.  Elbert,  570 1 
Planaria  Alpi^a  auf  Riigen  and  die 
Etszeit:  A.  Thie  lemaun,  570  f 
Riibl,  A..  Ueberblick  iiber  die  geoeraph- 
ischen  und  geologiscuen  Verhftltnisse, 
Alaskas,  225  f 
Rumania — 
Photographs    of    Jewish    Towns    and 
Life    in     Russia     and     Rumania : 
S.  H.  Wilkinson,  692  f 
Russia — 
Convention  between  Great  Britain  and 
Russia     respecting    boundaries     in 
Persia,  557 
Erste    Jahrhnndert    russioher    Karto- 
graphic  1525-1631 :  H.  Michow,  571  f 
Europaisches  Russland,  1894-1905  :  M. 

Friederichsen,  104  f 
Lecture  des  cartes  rnsses :  P.  PoUaoohi, 
450  t 
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BusbU —  otmtinued. 
Photographs  of  Jewish  Toi^ns  and  Life 

in    Russia    and    Rumania :    S.     H. 

Wilkinson,  692 1 
Yegetationgbilder    aus    Nordrussland : 

R.  Pohle,  684t 
Ruwenzori — 
Expedition  to  Ruwenzori  :  R.  B.  Woos- 

nara,  424 
Fauna  of,  627 
General  features  of,  620 
Life    Zonns,     Ruwenzori      and     its : 

B.  B.  W<x)snam,  616  » 
Bnow  zone  of,  626 
Trees  and  plants  of,  624 

S. 
Sahatia — 
A  truvers  le  Sahara  fraD9ai8 :    £.   F. 

Qautier,  573  f 
Explorations  dans  le  Ferlo,  1904-1905  : 

Vallier,  573 1 
French,  Captain  Arnaud's  journey  in, 

561 
Frontifere  terrestre  de  TAfriqae  occi- 

dentale  ct  oentrale :  A.  Terrier,  573  f 
Gcomorphologische   Probleme  ana  der 

Sahara :  S.  Passarge,  573  t 
Oase  Bilma :  —  von  Kleist,  347 1 
Tombuotou  k   Taod^ni,  De:    Gortier, 

108  t 
Travaux  ot  reoonnaifsances  de  p^n^ 

tration  saharienne,  eto. :    Toachard, 

573 1 
Sahel,  Wadi— 

Basse  Valine  de  TOued  Sahel,  Dans 
la :  B.  Rousseau,  681  f 
St.  Helena — 
Agricultural  Resouroas  of  St.  Helena, 
reprint  of  Report  (1884)  upon  Present 
Position  and  Prospects  of:  D.  Morrii 
(Colonial  Reps.),  108  f 

St.  Helena :  J.  C.  Melliss,  108  f 
Saint-Jours,  — ,  Routes  romainos  de  Pam- 

pelune  &  Bordeaux,  etc.,  450  f 
St.  Lawrence — 

Maps :  Telegraph  Chart  of  the  Gulf  and 
Lower  St.  Lawrence  and  Maritime 
Provinces  :  W.  P.  Anderson,  462  f 
St.  Martin,  V.  de,  and  F.  Schrader,  Atlas 

Uuivc*ri<Hl  dp  G^ographie.  1 14 1 
Saintonge,  Al fence  de,  La  T^rite  sur :  G. 

Mussot.  352 1 
Salen-ky,  W.,  Prjevalsky's  Horse,  435  §, 

451 1 
Sulish  and  Dene'  tribes  of  British  North 

A' II'  rica,  G52 
Sait— 

Industrie     des     salines    coti^es:     L. 
Mail  lard,  352  f 
Sal  ton  sea — 

Eugiueering     works     for     control     of 
C'Olorrtdo  river  at.  564 

Pdspibilities  of  Salton  Sea:  0.  A.  Bjres, 

348  t 
Salton  Sea  and  rainfall  of  the  South- 
West :  A.  J.  Henry,  575  f 


Salwin  river — 

Dimenuans  and  rise  of,  and  popnlatioa 
of  yalley,  160-162 
Samara — 
Hypsometric  work  in  the  bay  of  Samara: 
P.  B.  Volarovich,  104  f 
Samoa :  Me  Sayaii 

San-ohia-oh'ang,  Tillage,  TOn-nan,  154 
San  Francisco — 
Earthquake  of  April  18, 1906,  Prelimin- 
ary note  on  oauae  of :  F.  Omori,  574  f 
Valparaiso  and  San  Franoiaoo  earth- 
quakes and  their  canaeB :  W.  Upham, 
577 1 
San  Francisco  moontain,  442 
Sanpo  river — 
Hydrography   of   the,   S.  Q.  Burrard 

on,  213 
Valley  of  the,  513 
Sansego — 
Ausdug  nach  der  Sandinsel  Sansego : 
L.  K.  Moser,  677  t 
Santa  Anna  yalley — 
Drainage  peculiarity    of  Santa  Anna 
yalley  aff'H^tiug  fresh-water  faunas: 
J.  0.  Branner,  226  f 
Santal  Parganai — 
Story    of   an  Indian    Upland:    F.  B. 
Bradley-Birt,  202  § 
Santarem,  Visconde  de,  A  obra  soientifica 

do:  V.  A.  d'E94,353t 
S&o  Panlo^ 
Commiss&o  Geographica  e  Geologica  do 

Estado  de  S.  Paolo,  227  f,  455  f 
Maps :  Mappa  da  Via^ao  Ferrea  d^ 
S&o  Paulo:  A.  Maia,  232 f;  Topo- 
graphical map  of  State  of  S&o  Paulo 
(Commiss&o  (>eographioa  e  Geologica 
de  S.  Paulo),  689  f 
Saposhnikoff,  V.  V.,  From  Saur  to  the 

Dzungarian  Alatau,  107  t 
Sapper,  K  ,  Grenada,  455 1 ;   Der  Mata- 
yanu-Auabroch  auf  Sayaii,  1905-06.. 
227 1 
Saunders,  H.,  obituary,  669 
Saur— 
From  Saur  to  the  Dzungarian  Alatau : 
V.  V.  Sapoehnikoflf,  107  f 
Sayage  countries.  Scouting  and   Reoon- 
naissanoe  in :  0.  H.  Stigaud,  459  f,  655  § 
Sayaii — 

Eruption  of  Matayanu,  (>05 
Krater  auf  der  Insel  Savaii,  Ausflug  zu 
dem   neuentstHudenen :    K.  uud   L. 
Rechlinger,  68 It 
Matayanu-Ausbruch  auf  Sayaii,  1905- 

06:  K  Sapper,  227 1 
Reise  auf  der  Insel  8a wail  (Samoa) :  V. 

Rittery.  Bauer,  227 1 
Vulkanismui     Sayaiis    (Samoa) :    T. 
Reineoke,  227 1 
Scandinavia — 
Glazialen     Bodengestaltung     in     iler 
skandinaviichen  Lindern :  E.  Werth, 
571 1 
Handbook  to  Norway  and   Denmark, 
etc.,  Ckwk's,  450  f 
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Schaffer,    F.   X.,    Grundiftge    des    geo- 

log^hen  Baaes  vou  Tiirkifoh- Armenien 

nod    dem    OBtliohen  Anatolien,  680  f; 

GroDdt&ge  der  Verbindung  Anatoliens 

VLud  Armeniens,  354  f 
Soharff,  R.  F.,  Buropean  ADicaals ;  their 

Qeologioal  History  and  Qeographioal 

DiBtribation,  220  f,  322  § 
Sohenok,  H. :  iee  Karsten,  G. 
Schmidt,  W.,  Entitehungsgeschiohte  der 

Ostsee,  677  t 
Schneider,  K,  Ueber  die  Entwiokelnng 

des  Kartenbildes  yon  Bohmea,  345  f 
Sohoeffer,  — ,  A  grammar  of  the  Bemba 

lang^nage   as    spoken    in    North-Eaat 

Rhodesia,  108 1 
Schoen,  J.  G.,  Anleitong  ftlr  die  Manipu- 

lationen  bei  den  barometrischen  Hohen- 

messungen,  etc.,  851  f 
Sohoenfeld,  E.  D.,  Halbinsel  des  Sinai  in 

ihrer  Bedeutnng  naoh  Erdknnde  und 

Geschiote,  224  f,  649  § 
Schott,    G.,    Deatschen    Kabeldampfers 

*'Stephan"     im     weetUohen     Stillen 

Ozean,  576  f ;  Kapitanleutnant  Lebahn 

and  die  Forschangsreise  S.M.S.  Planet, 

577  t 
Sohrader,  F.  (see  aUo  St.  Martin,  V.  de), 

Ann^  Oartographiqne,  690  f 
Schroder,  B.,  Beitr&ge  znr  Eenntnis  des 

Fhytoplanktons  warmer  Meere,  577  f 
Schuller,  B.  B.,  Novas  Orbis.     De  A. 
Montanas  o  de  O.  Dapper  ?  568  §,  686  f 
Schiitt,  B.,  Haaptstation  fur  Erdbeben- 
forsohong  am  Phjsikalisohen    Staats- 
laboratoriam  ca  Hambarg,  110 1 
Sohwarz,  E.  H.,  on  Earth-moyements  in 
Soath  Africa,  333;  Rook  Ohannel  of 
Baffalo  Biver,  East  London,  681  f 
Schweppe,  — ,  Erforsohung  der  hdheren 
Sohichten   der   Atmosphaze   an    Bord 
8.M.8.  Planet,  351 1 
Scilly  Isles — 
Geologf   of   the  Isles  of  Soilly:    G. 
Barrow,  105  f 
Scotland — 
Alpine  Plaata  on  Scottish  Mountains, 

Occurrence  of :  P.  Ewing,  830 
Bathymetrical  Suryey  of  Fresh-water 
Lochs  of  Scotland.  Part  XIII.  Lochs 
of  the  Ness  Basin :    Sir  J.  Moftay 
and  L.  PuUar,  62  ♦,  398  ♦ 
Earn,  Loch,  Inyestigation  of  Seiches  of. 
Part    I.   Limnographio    Instruments 
and    Methods    of   Obseryation:    G. 
Chrystal,  105  f ;  Part  II.  Preliminary 
Limnographio   Obseryations  on:   J. 
Murray,  105  f 
Geological   Structure    of   North-West 
Highlands  of  Scotland :  Sir  A.  Geikie 
and  others,  679  f 
Peat  Mosses  of,  F.  J.  Lewis'  researches, 

88 
Riyers   of  Scotland;  the  Beaoly  and 
i^Conon :  L.  W.  Hinxman,  571 1 
^^Temperature  of  fresh-water  loohs   of 
Sootlaad:  E.  M.  Weddarbom,  845 1 


Soott,  Sir   G.,  Burma,  a    Handbook   of 
Practical,    Commercial,   and    Political 
Information,  223  f,  431  § 
Scouting  and  Beconnaissance  in  Savage 

Countries:  C.  H.  Stigand,  459 f,  655 § 
Sorivenor,  J.  B.,  Federated  Malay  States. 

Geologist's  report  of  progress,  68i)  t 
Sea- 
Circulation  of  the,  297 
International  Council  for  the  Inyesti- 
gation of  the  Sea,  meeting  in  London, 
87 ;  remarks  by  representatives,  297 
Sea-ice,  J'ormat ion  of,  276 
Sea-level — 

Deformation  and  variation  in  the  sea- 
level  :  H.  W.  Pearson,  577  f 
Sea-shores,  Protection  of,  from  Erosion : 

A.  E.  Carey,  685  f 
Sea- water- 
Analyses  des  echantillons  d*eau  de  mer 
reoueilliB  pendant  la  campagne  du 
yacht  Prince$s6  Alice  en  1906:  G.  H. 
Allemandet,  352  f 
Salinity  of,  274 

Variations  in  Chemical  Composition  of 
Sea-water  from  Tributaries  of  North 
Atlantic  Ocean,  274 
Seaman,    L.    L.,  From   Tokio    through 
Manohuria  with  the  Japanese,  452 1; 
Obseryations    in    the    Tropics,  682  f; 
The  real  triumph  of  Japan,  452  f 
Sebu— 
Physical   Features   of   Sebu:    W.    D. 
Smith,  658 
Seeker,  H.,  Survey  and    sketch-map  of 

river  To,  438 
See,   T.    J.    J.,    Cause  of  Earthquakes, 

Mountain  Formation,  eta,  457  f 
Seiches — 
Heutige  Stand  der  Seiches-Forschung : 
W.  Halbfass,  458  f 
Seidel,  A.,  Lehrbuoh  der  Ewhe-Sprache 

in  Toeo,  225 1 
Seidel,  M.,  Bevolkerung  dor  deutschen 

Marianen,  350  f 
Seismologioal  Asiociation,  International, 

Conference  at  the  Hague,  568 
Seismology — 
Seismic  geology.  On  some  principles  of : 

W.  H.  Hobbi,  352  f 
Sejsmologisk  Oversigt;  E.  G.  Harboe, 

not 

Teoria  elastica  delle  dislocazioni  tecto- 
niohe  :  L.  De  Marohi,  577 1 
Seistan — 

Survey  work  in  Seistan,  G.  P.  Tate's, 
212 
Sellner,  A.,  Geomorpholog^ische  Probleme 

aus  dem  Hohen  Bohmerwalde,  103  f 
Selous,  F.  C ,  Recent  Hunting  Trips  in 

British  North  America,  454  f,  555  § 
Senftt,  A.,  Bewohner  der  Westkarolinen, 

227 1 
Serrano,  B.,  Relaoidn  de  un  viaje  heoho 

des  de  Madrid  k  la  ziudad  de  Argel,  681 1 
Serrurier,  M.,  De  Compagnie's  Kamer  van 

bet    Museum   van     het     Bataviaasoh 
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Genootschap  yan  KoiiBten    en  Weten- 
aohappen,  679  f 

De  Sesh^^  k  Lealouyi  par  one  zonte 
nonvelle  :  F.  Burnier,  673  f 
Sha-chon  or   Ton-hnang    oaris,  Central 

Asia,  503 
Shaokleton,  E.  H.,  Antarotio  Ezpediiioii, 

336,664 
Shan  itates — 
Wirtschafts-  und  Siedlungs-Geog^phie 
von  Ober-Burma  und  den  Nordlichen 
Shan-Staaten,  316  f 
Shand,  W.   J.  8.,  Japanese  aelf-tan^ht, 
with  English  phonetic  pronunciation, 

680t 
Shannon — 
River  Shannon,  its  present  course  and 
geological    history:    J.    B.     Kilroe, 
208  §,  571 1 
Shantung — 
Joumev  through  the  provinces  of  Shan- 
tung' and  Kiangsu :  W.  J.  Gamett, 
679  t 
Shari  rifer,  Exploration  of,  by  B.  Alex- 
ander, 137 
Sharpe,  B.,  remarks  on  **  From  the  Xiger, 

by  Lake  Chad,  to  the  Nile,"  151 
Shaw,  W.  N.,  Climate  and  Health,  228  f 
Shoen  Common,  Richmond,  Algal  growth 

in  pools,  546 
Shkapsky,  O.  A.,  Two  Trips  into  mountains 

of  the  Tashkent  district,  107 1 
Shrubsole,  W.  H.,  Geographical  errors  in 

British  school-books,  103  f 
Siam — 
Danish  Expedition  to  Siam,  1899-1900. 
II.  Echinoidea:   T.  Mortensen,  IIL 
Chelonethi :  C.  J.  With,  572  f 
Photographs  of  Siamese  native  woman  : 

—  Jardine,  116t 
Traits    fraoco-siamois,    Le    nouveau: 
R.  de  Caix,  572  f 
Siberia — 
Continental  shelf  north  of,  475 
Driftwood,  post-glacial,   on   shores  of 

Siberia,  585 
Explorations     geolog^aues     dans    les 
regions    aurif^res    ae     la     Sib^e. 
Region  aurifibre  de  TAmoar,  223  f 
Sicily — 
Popolazione   in    Sioilia,   Distribuxione 
della  :  R.  Almagik,  570  f 
Siebenthal,  C.  E.,  Notes  on  glaciation  in 
Sangre  de  Cristo  range,  Colorado,  348  f 
Sieger,  R.,  on  geography  of  the  Temporary 

Settlements  in  the  Alps,  557 
Sierra  Nevada  (Spain)— 
Alpujarra  y  Sierra  Nevada:  E.  S.  y 
Pe'rez,  222  f 
Sikhota-Alin— 
Northern    and    Central  Sikhota-Alin: 
Y.  Edelstein,  107  t 
Simmer,   H.,   Aktive    Vulkanismus   auf 
dem  afrikanischen  Festlande  und  den 
afrikanischen  Inseln,  346  f 
Sinmionds,  A.  T.,  and  H.  Richardson,  An 


IntradnctioD  to  Prmolioal  Geonanhy, 
907|,4fi9t 
Simoens,  G.,  D%   la   notioii   dn   temps 

n^oeisaixe  h  la  oonatitution  d'one  chaine 

pliM^,  576 1 
Sinai— 

Halbinsel  des  Sinai  in  ihrer  Bedentong 
naoh    Erdknnde    imd    Gasdiioiite: 
B.  D.  Sohoenfeld,  224  f,  649  § 
Singpho  tribe,  Assam,  175 
Sinjar,  Mesopotamia,  238,  394 
SIpman,  H.,  Globos-Karte,  G90  f 
Sjostedt^  Y.,  Kiliman^jaio-expediticoens 

allm&nna  gftng  cob  zesult^t,  347  f 
Skottaberg,  C,  Expediticn  to  Tierra  del 

Faego,  216 
Smith,  0.  E.,  Award  to,  100 
Smith,    E.    W.,    Handbook    of    the    Ila 

language  of  North -Weatem  Rhodesia, 

454 1 
Smith,  J.,  Generall  Historie  of  Virginia, 

New  England,  and  the  Summer  Isles, 

2S0t 
Smith,  Lucy  T.,  The  Itinerary  of  John 

Leland,  1535-1543. .  485  §,  451  f 
Smith,  W.  D.,  Physical  featuves  of  Sebn, 

658 ;  Preliminary  geological  reoonnais- 

since  of  the  Loboo  mountains,  Batangas 

province,  572  f 
Snow — 

On  Snow  Avalanches :  H.  Hoek,  577  f 
Somaliland — 

Surveys  by  G.  A.  Beazeley,  333 
Somerset — 

Vegetation  in  Somezset,  Geographical 
Distribution  of :  C.  E.  Moss,  572  f 
Songsan    Bum    pass,    Hkamti    distriot, 

Assam,  174 
Sopo  river,  Bahr-el-Ghaial,  528 
Sorata— 

Climbing  Mount  Sorata :  A«  8.  Peck, 

349 1 
Sorre,  M.,  Repartition  des    populations 

dans  le  Bas-Languedoc,  209  §,  450  f 
South  Seas — 
Savage  South  Seas :  N.  H.  Hardy  and 

E.  W.  Elkington,433§ 

Siidseekunst.    Bei^ge  sur  Kunst  des 

Bismarck-Archh>els  und  sur  Urge- 

schichte  der  Kunat  ilberhaupt:  E. 

'Stephan,  205§ 

Southern  Alps,  New  Zealand,  Heart  of 

the:  J.  M.  Bell,  181  * 
Spain — 
Cities  of  Spain :  E.  Hutton,  104  f 
Kultur-    und     Naturbilder    von    der 

spanischen  Riviera :  M.  RikU,  571 1 
NomencUtor  de  las  dudades  .  .  .  y 
demis    entidadee   de   poblaoidn    de 
Espalia,  450t 
Photographs  of:  F.  Sternberg,  236  f 
Pzovincias  de  EspaSa:  M.  H.  Villaes- 

ousa,  450  t 
Yegetationsbilder    aus   Spanien :    M. 
RikU,  584  f 
Species,  bifluenoe  of  physical  conditions 
in  the  genena  of:  J.  ^  Allan,  577 f 
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Spenoer,    J.    W^    Niagara    Falla    and 

Niagaia  disiriot,  226 1;    reoesaion   of 

Niagara,  428 
SpethmanD,   H.,  Qenetik  des   sildweet- 

liohen  Btdtikiuns  seit  der  EiBseit,  677 1 ; 

Liibecker  Mulde  und  ihre  TerrasBon, 

570 1 
Spill,  W.,  Femrohrbeobaobtongen  iiber 

den  Wanderflng  der  Yogel,  458  f 
Spitsbergen — 

Expeditions  to:   W.  S.   Bmoe's,  446, 
565;  W,  Wellmann's,  94,  446 

MissioDB  scientifiques  poor  la  mesnre 
d*nn  arc  de  m^ridien  an  Spitzberg, 

1899-1901.. 457 t 

Prince  Gbarles  Foreland :  W.  S.  Bmoe, 
457 1 

Syenskames  arbeten   p&    Spetsbergen 
(1758,     1837,    1858-1902):    A.    G. 
Natborst,  228  f 
Sprigade,  P.,  und  M.  Moisel,  Karte  yon 

Dentscb-Ostafrika,  689  f 
Staca,  Loch  an,  Bathymetrioal  snryey,  409 
StabI,  A.  F.,  Geologisebe  Routenkarte 

yon    Zentral-Persien,  462  f  :    Bonten- 

kaite  yon  Nordwest  Persien,  112  f 
Stanford's    Compendium   of    Geography 

and  Trayel  (new  issue),  Africa :  A.  H. 

Eeane,  080  f ;  Special  map  of  railways 

and  electric  tramways  of  London  and 

enyirons,  579  f 
Stanley,  Hon.  E.,  Photographs  of  North- 
em  Nigeria,  235  f 
Stanley  falls— 

Cbemin  de  fer  des  Stanley  Falls :  A.-J. 
Wauters,  346  f 
Stapf,  O.,  Oil-grasses  of  India  and  Geylon, 

352 1 ;     P£int8d    Noy»    Daweans   in 

Uganda  lectsd,  108  f 
Star  Catalogue — 

Stcmyerzeicbnis :  J.  und  B.  Ambronn, 
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Stccbelo,  B.,  '*  Steinstrome  "  der  Falkland- 

inseln,  455 1,  663  § 
Stefani,  C.  de,  Geologisebe  Earte   der 

Pblegraisohen  Felder,  354  f ;  Pblegr&- 

ischen  Felder  bei  Neapel,  678  f 
Steffen,  H.,  Haupterschiitterungs-Gebiet 

des  Mittelobilenischen  Erdbebens  yom 

1906..  113 1;  Informes  de  la  Ck>mision 

de    Estudios    del    Terremoto    del    16 

Agoste  de  1906.    Primera  parte,  349  f 
Stein,  M.   A.,  Ancient    Khotan,  452  j ; 

discoyery  of  Eharoshthi  documents  in 

Central  Asia,  75 ;  Expedition  in  Central 
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